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Hey, r^fiNSf i 
Look fir T/y/sf 
/rS f) scR€f)n 


rue msreR/ssor. 

OH no! 

/ z>oA/y B£Oeye 


H(f)V£ 


MOB€ 


OOO0H 


/ aoN'T aer /r 
\khht’s so 
MYSree/Oc/S 

HSOUT c/s f 


^JUiT LOOK /}T TH/S! 

rne mST^RIES of 
ececTHoN/cs /// 


S HHOr 

/ Nje/fN! 
t t's STC/P/O I 


COOt/N<f... 

bur vou tiiSHr yHve 

MF H HHNoJ y 


THFjeF’s NO "msre/iY^ H&our 
£L€Cthoh/cs . it’s oust /? aeeRT- 
_ ___aa ho&bv j 


VI€'ll /HTKooaoe you to 

OUF F/£/eHOS, THF OTH6R 
coMPOHeurs, mo ex7>io/N 
Ho hi THey Wopy _ 


^ TRONS! HNO 
f M/ll PRove 
/r! 


.. HHO TFRCH YOU H F€hJ^ 
R>HSIC PRINCIPLFS HND SHOW 
You HOW TO SOIOFR... 


-- Su/lD 

K/NI>S 9=^ \ -€R€Sr/N^ 

CfJ^cu/rs / 

















































































































/ TR/PP^O Ol/eR 
MV r^/^z> 
foot! 


rp/s /s 
Oi/^ synsoL 
/P C/PCu/rS, 


/^/N PLL C/JeCUfT I>/R- 

(FPPns, we use syvisois 
Fo^ rue copTPoueNTS , 
/r^ MUCH FPSfBR UNO 


r '2>ON'r 

TPev^pe veRY €psv 
TO RFMeMSeP. 


wuTCH oun 

H/pVeUi^ \ 
RNJ> N - f/V2) / / 


Hpo^ Hepe's My phm/cy 


/A/rpuou<re\ //ey, 

MU f/rs,t! )hoio /r, Jieo^ 

—7y - "^OU/^SLUSH/U^ 

-^ F?eN/uf 


, . . . . Tue 

seM/coNbucToRs/ iue>e kwowp 
Hc 7 /v€ coMpowepTS, secp(/s^ 

FPn/LYjT^oy// 













































































f 





A 


I 





mo T/tefe’s Tff/s M/sceiLf)Neo(/s 
"BUNCH: THH VnetHBLe CHPRCnORS 
(l}^T>oTeNr/OfieTeeS (Z)^ Loubspenfceas 

(JX HB/tbPHONHS (i/). HNO SO ON. > 


( 7i€HO/Na C/HCU/r 

/SQUtreensy^i^t^gfj 

KNOW THS- THICKS. 


y HE V-v- 

weve/t sTfiPsi 


Tue LINGS BerweeK 
THG SyTfSOLS 
SHOW HOW THe i 
COMPONGNTS f)K€ I 
COHNGCrfb . 1 


THG COnPONENTS HK£ SHOWN HS 
SVHI&OLS, WITH TH£ Vf)LU£ HNO 
COt^PONCNT NUHtSE K WHITTEN J- 

HEHHay. - J ^ 


/THIS O0T\ 

(shows THHT 
THIS IS P 
£ONNeCTIOH..-y 


K yjQ DOT ^ 

HEHNS no 

CONNECTION 


/ /) 7 >/f/Nreo c/Hcu/r bohho /s h 
' CTUCH serrep solution . the 
coppeh tppcks tgepipcg host 
OP THE WlRIHa. _^ 


NOT SO L0H6 HCO, VHRDS HNb YPMS 

OP coLoupea wipe were used 

TOR CONNECTIONS BETWEEN THE 
CONPONENTS .... I 


NOWHOHVS, COMPONENTS 
8 PE USUPLLY MOUNTEO ON 

P) PPiNTEb c/pcu/r ^ -' 

~~7y, BoPPO. y 


'^SOMETIMES 

IT WHS OU/TE 
NEHT, BUT none 
OPTEN THPN not 
/T WHS ONE &IE- ■ • - 


SCHHM 
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Tf/zs t^erHoP ^ 
OFT£N (/SeP 

OHLV /) 

^ Few soFFos 
( ffxe ReeiuiKeD. 


VJH€N /r!s Z>FY, / IFY /r ON TOP 
OF N piece OP L/6Nr-seNsiTiYe 

-PM/NTep c/pc(//T aof)j£D. / ase 
L/CTPP- v/oieT L/SNr ro*’expose’^ 
/r, TH 6 N oepecop /t /n n 
s,pec/PL CHenicpL . 


leNYSS P) PPorecr/pi' 
Lf)Y€R OP£P! ths coppep, 
WHEUe / WPNT TW6 TP/XTFJ . 
pesT opTue coPYeE /s 
oseo. SY th€ yypy, 

v' /N /NDUSTHy... 


I'm 'PuTTINd MV OX/a/NPL PPPW/NC 
UNPEP P) PPPRoOUCEP ('TN/S 
OUST /? 3 /(#' CNMEPp). 
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'MNsre^ SHo^ii^<r T'-vf" T>osiriON of 


/? 7. 

T'MF COFlPONFt^FS ON THF SOPPO /S /9 
N/CF F/Nl$n/Ptr TOC/Cf7, PNZ> '7 S/f)PL/F 
CONSTRUCT/OP . TMS /S P FFPTUPe OF 

^ Server stupi/ry c/Pcu/r 

hs. ZOHPl>S> . y-TTTTf' 

^ MWei/FP, /T /s /VO, 

■~‘==Lstfictlv A/eceisppv. 


TH€ HOLFS //I Tf/€ BOPFJ) riUSr Be 
Z/R/LLFD CP/ieFULLV, OP eCSF Tf7e 
Coti/>ONBiTS V/ONY FIT T^POPSPLY 


&£ ITFRY CPPFFUL ip/TP T/ve 
FepR/c cPLOP/oe. 

. Don't der /r 
y Your ski/v or 
I Your 


FOP /NSTRNCe, as//v<f 
So/re copfep-CLRO 
'BoRR/>,NP/L VPRN/SP, 
FFPR/C jl 

CHLOR/t>e.... J 


Y. UNO ft 
T>€NC/L. 


T//epe Rpe s/npieR 
\PPYS OF PRODUC/NR 
■pRipreD a/ecu/T Bopeo\ 
OF coi/Rse. 


WHFT R 
t1£SS //. 



Tpe/V You CRN 

z>p/u Tpe f/otes 


opce rue nm vrrpis/i /yrs ^ 

iDR/ej> - use p Rf)/R DR yep if 
You Luce - THe bopro cpn 6f 
ercHeo in rue fprpic J 

- ift -- CHLORIOe. ^ 


DRp\N TPe TRUCKS IN/TH P 
PSNc/L,p/vo Tpeu pp/ur 
TNeM l/epy CPReF(YLLY 
N/TH THe NP/L ^ 

VPRN/SH- 


/sPfCiPi /YRrep7>\ 
PLS OK T/URILP&IR 
TO HELP VY/TH TR/S, 
Bur TPSY TeNO TO 
RRT/feR 

RTPeNs/ue. . 


F/NPLIY, SCRUB OFF Pil TPe /YP/L I/PRN/SR, 

TN£ COPPBR lYUST B€ PFRFecrLV Cl£PN 

seFoPe You I/O pny _^ 

SOLOeR IN(r. ) 


Be wpRNeo .... 

1 /Dm PR/iC &/7S Cp/u 
BpePK Ou/re eps/iy. 
2 >oa/Y use Fopce/ / 


P PONER DRILL ON P STPHO 
PND P STEP BY HPND HP RE 
THE 00& p L or , 
epsiSR- spfer! —_ 
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A/f MOUfifr the COMPONeNrs now- 4V T 

TPS/^ 7>/i0P£E T’L/tcES, OF Coursei TMey r'lusn 
3f PUT M L/Ke thjj, so TH/jr THE L 

- STICK TiyKO(/6W ON 

V coppEK TR/)CK s/oe. 


-9 woPP OF Obv/ce: /r /s Mse to 66Kb\ 
■rwe conPONE NT ceoos suENriy oorwoeas. 
^ ( TO pPEueNT r/yen peu/no 

so/?/ep 

T'u/e^ed ous/e,... 

... OOPS/ ^ 


THGse e//)nPLes 

S/^OW Tf/G' 

PfNO h/pM(G 
i^py TO ^70i/A/r 
COP/POt^GNT^, 


^ON'r car rae- 
^Lapps app TOO 

^tfo^r, op you woaY 
^ GStc' To soLoep 
T-aan / y 


WPO/^Cr 




VJPDN(r 


KiSHT 


\RlOHr\ 



^TPGSG SHoato /Afsaipreo^ 

Hpapus . p srjpu pp/R OF Pi/fxs 
/9 L/rrLe scfifsw-- 

/PP/U€P WfU PL£o COFte rN / 


aFNi>y 


( r'/yasG FPf THE BPS/c 
GSS€NT/FIs fop Vo up 
^L eCTPONiC TOOL _ 


TP/E LEE PS CBN BE TP/LinEl> 
W/ra F PF/F OF Eoop 
^uEi/ry iv/jee carrez/S 



THENj ET course j YOU MUST YE TO Uo wojr 
HGUE E S01F£E/Na LEON. TP/EJee\ 

k iF/A/E TOP THU 

PEE Lots of T>/fFEEeaT types ^ 

G(/E/LF 3 Le. You NEEi^ E FRIELV 
ONE, w/ra 
F F/NE T/T, 


T/y^e 


beano.. 


TOO, tnft o;.ooo 
QUFL/ry C^ESL/y eo^eo) soipef 



/r's /p GOOD /DEF TO BUy FN /FON 

w/ra F STFf/D, Bar Vou cfn flwfys 

m/CE OLJE VOUFSELf. .. LJkE TF/S ONE 
/T SR YES B^URN/AZG FYOIES /N Tf/E 
P/N/NO -. poon trble 



^PTCF F?E ERFeFUU y : 

Sol oer /A' ONE ffrp , /fon /n m 

^OTHE!/ (JUST l/Jre R PER) 

~r'^ 


P/Fsr OF RLi : r/N tre a/r, an otnef 

WORDS J You ’wet* the T/P OF THE ARqn 
WaTF R Stjfil z>rop of T/ELTEO solder. 
Do/y'r ovEJ^Do /t/ 
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/ 9 ^ SOO!^ ffS THS SOLHelf Hf)S ^ 
MecTen f)NO 'fCowsd" ^ouni>Tne‘ 
ao/A/r, T?eMove THe" i^oN. /He" 
WHoLe Job. shoulbhY r/iKe 
LOA/^e^ rMW oNe off 
SBCokJDS. Tffffr'S f)LL TM€fe 
/s TO /r. s/nPfe, 7?efic{.y/ 


ft i^ooo iA/fty TO /^ftKS Aft BftJ 
SoLoeR Do/Ajr: f/e/ftT vHe vf/nbj 
Bur NOT THe COPPER rfiftCK. 
TH/S IaC/LL MPRE ^ POOR CoNNCC 

T/ONCoRV 30/RP') 


*-SOLbEli 


j TO soLoep ne ’N 
(/ coReec TL Y, T»e- r/p 
f / op rpe /PON sNouiP 
/HepT /^y wipe lsod 

' eHYO TH 6 COPPER TPPCK 
or rpe Sftne r/M€. 
TM€N ftPPi Y TNe , 
. SoLOeR, 


IP YOU PEftLL Y h/ftNT TO MftKP 

ft foess OP ir, HPftr the solopr 
B ur Don't aye ft r tme copper 
TRftCIC OR TNE W/RE . . . 


this T/PIE CPPPY /S SOIOEREO IN 
Bar NOr VERY ELEEftNTlY/ 


SOLbER 30 /NT. TN/S T/NE TNE 
/RO/Y NE/ITEO r//E TRftC/C, &Ur 
M/SSEt> TNE W/RE. CftPPY fYiLL 

oeP/N/reiY Eft ft oc/t \n/tn you 

ON THIS ONE / _ 




'^NE TOta YOU^ 
Nor TO OVERDO 
it/! M 


p,yPUL 


TpeORY IS PINE, 3 vr PPNCTICE /S 
better ^ wetc ST/ftftT OPP WITH 

THE Switch NNO THE spttepy 

Connector, fts these ft he cesi 
€/)S/LY DftNPSEO & Y OVeRHEftTlPO. 


R/EHTJ the wire HMD THE COPPER 
WERE both HEftTEO, END THE SOLDER 
WftS ftPPLiEO CORRECTLY. REftENBER: 
You NUST BE TftIRLY SU/CK, OR 
CftPPY IN/LL EET TOO Hot under 
THE COLLftR / 


X IN TNIS COSE, 
/turn the Bof/gJ) 
I Over end nert 
THE solder gftftlN 


jSIUNTIE ir FLOWS 
\ Down onto the 

} \ IRON ■SU tCRlV. 
^ “ C^/Tftct/SH/I 


ftT 

IftST/ 


vur rne' Reo the hole 

MRR/ceO @ wi) TRE OTR6R L€/^l> 
rRE HOLE ^rr^cedQa /T* *H£LPS, To 
TW(ST THE OF THE W/RFS 

— 


Wh/ solder \t//RSS from TFF j 
ERTTERV CONNECTOR TO PR/NTED \ 
.C/RCC//T BORRO NUMSE^ ONE. _ ^ 


TR/CE TWO LEA/ETRS of W/RE, F&OUT S/^ 
tNCRRS LONS, RNO STR/F R LITTLE OF THE 
MSUCRT/ON OEF THE ENOS . THEN SOLOBR 
TH£M to the TRES on the ShJtrCH. 


WEU LERl/E TH^ 

Sw/KH Hs tr /s ^ 
Tor the moment 


T /Ns ERS/ER 
/F you T/N THF 
W/HE FHD THE 
TRES T/^ST, 
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^ uje /iu Mm 
MlSTffKeS, 
DON'r 



i£s, V\ieoo... so T/)Ke 
ny ytmce: Nevef? r/iy^ 
To Huj^gy Ty/M(fJ, 

/N . 


Eiecryion/cs^ 


TO tser 

eoe^yTHtNir to 
Work flS it shoulo^ 
you MUST &e: 
CAREFUL, 

nenyoo/CTJL, 

f)N{> -patient!, 


VS/CY 
l^ATIfNrlO 




... VO(J WANT TO ICeEP 

EyEAYTHlW under 

control . 


CUTtPONeNTS AAE MAANEO /N A 
NUM&eR OF ^NAYS . iATOR 0^1, 

We will show you now to , 
loeNT/FV T/yeM. , - -\sr 


IT'S N OOOD lOFA 
TO STORE them 
NEATLy -/r Safes 
A LOT OF SEAR- 

ch/ae / f'Li noy 
THIS LOT AWAY, 


You CAR MARA YOUR OWN ST0RA6E SYSTEM_ 
-- '1 USINE LA ROE fTATCHBOYES- 


NOW, LET'S TALK 
ABOUT ELECTRl- 
C/ry... hey, 

WHAT'S THAT E 
NOtSe’ 


. OR Yoy CAN S<JV 
ONE R 6 Al>i- rJAOe. A 


fI ’m ter 
RI3LY 
Sorry, 
pip CHAP, 
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Mf, > 




well use R ^ iieiT MTTeRY 
TO supf>Ly eiec'iRtc cu^pbnt 
TO OUR C/RCUfT - 


TRf^US! ^ 
(rO/we TO re LI you 

RLL RSour /r f 


RL YOU nOY aCReftOV KNOiJ\ 

EUePYTR/NO fiROe OT ‘ 

BroMS. rz/ey eRCH 

CONSIST OF R Nucleus,^ 

/A/ rne mioolEj 
w/r/i CLFCTRONi^ 
mOUNB IT. 


rePlFL /N WHiCH 
F TRe eieCTRORS CRN ^ 
F)ROUNO LiKe THiS 

LEO a 'coNoucroR\^ 

Copper.For exaMPLe. 


RTonS CLUSTER 
TO poRP! noLPCuieSj aao 
Bill lows of woiecuLPS 
Comiwe To FORTf a rtNy 
BIT OF MPreRiaL. 


sone mreR/ais, l/re olfss 
aNO VLasT/c^ ooN*r accow rae/R 
eiecTRoNS TO noi/e a round ^ 
THEse RRe caLLEO '/Nsucarm. 
EiecTRfC cuRR^wr crn't 
PSOtW /W THEM. 


/N CON£>UC/'Oaf.* 

COERNaNiUM, SIL ICOR)^ 
racy aae only aiLoWen 
To taove ONE way- • - 


a6H LOTS OF ELECTFONS 
^Ol/e IN TNE SB ME OfRECTfON, 
fc rJiLL THIS aN 
SLECrR/C CURRENT . 
























































































































































... /N tNSai/ 9 rO/i 3 (RUB&e^, 
'PiRST/c), r//ey c^n noYe 

RT RLL ! WoULl> TR^e R l/fRY 
STROA/^ 7>USR. 


LRre/^ON, we^iL se^ Hovy 
S^Gt 1 iCONOC/CT/A/(}^ rf/9TBRf/9LS 
used TO Tf/p/re 'sen/coN- 

oucroes': trra/s/stors, djooe^/' 

T^/RCS TPNO sSC? ON THE 
Tive' COMPONENTS ... 



Vou MrNOiN 

/ HAr^ 

Wpfre^// 


/ THOUaHT N 
'P/^RCr/CRl 
tenoNS TRR r/ON 
p7/eNT se R aooo 
__ _ iOER 


//^/ue YOU 
(suyre R 
shock/ 


{'■pRflCriCffl- 


/^H£i?eS ft TOWeL' 

NLL T///?r p//9TeK (zRiYe ne 
HN /oe/?. /'LL SNOh/ VOU. _ 


/th/s ^ 
DRRW/Ua INUi 
HELP TO 
eKPimu 
ELECre/C 
^ CLfEREhir. 




wrtch ! 


V>UT^P 
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THE SUPPL'/ P/PPS PKP 
Tpp pos/r/vp 0 SuPfiv 
RP/L PfPO TP€ PPP/PS 
ppe Tpe 'PtPoupo' 

Con PEC T/oN Cq,oU 
IN C/Pcu/rs). 


the /mouses TSEPEESEf^T THE COflPONEhJTS: 
CPPPC/ro/es, 7?€SisroPS pnd so on- toeetne^. 

_, rNEi Pogn p 

ciRCufr. 


THE RU'ER IS THE CUPlHeNr SUPPLIES' 

BY ff POWER STHT/ON . THEPE*S PLENTY 
OF WHTER . IF You NEfO SOME, OUST 
Tf}RE IT - OTHERWISE, OUST LET 

ir Pcow PHsr. 


\^prER SUPPLY 


.UPP£L 


T>RfHF 


■p/ZF"^ 


loir’s P REFERENCE 

POINT, JUST LIRE 
THE SEP LEOEL fS 

p reesrehce for 

’HEKfHr PBOHE SEP 

^ level! 


THERE FIRE TWO STHOES > 

INVOLVED HY SRINE/NE WpTER 
To THE HOUSPS(ELECTRICITY TO 
ff circuit): the PUNIPINO . 

^TPTIPN( TPS 

^ Source) 


THE ’EROUNO* 
CONNECTION IS 
USED PS P APSIS 
FOR PLL KINDS OF 
tTEPSUREMENTS. 


f TOWER ( reservoir 

cpppc/tor), which 

SERVES TOREEP THE 
PRESSURE (VOLTPEE)pr 
^ CONSTPNT Levee 


WPTER IS EREHT STUFF FOR EUPLHINIHa 
ELECTRICITY PNO ELECTRONICS- YOU LL 
SEE 


P BPTTERY /S PN ENEREY SOURCE 
THPT YOU CPN THROW PWpy 
WHEN IT'S EMPTY. F 


TO COtlPLETE THE CIRCUIT, 
THE WPTER (ELECTRICITY) 
■returns TO THE PLPCE IT 
CPME prom VIP THE ORPIN 

(OV KPIL). 


- we ’ll use lots of 

IT IN THIS Book! 


THIS /s 

TH^N 

^ CARRYf^^ a , 
\ Toyr^BKH 


<fOLLY' 

\ /'/> LOt/e TO 
seE TRfius/ 
us/N6^ rnese 
PUPPERSi , 


WATCH OUfl\ 

//9 Barre^Y Has^ 
/ a PosfTi\/e Qahp. 
a A/eaariueQ bnd 
1>0N^T CONFQSf J 


NO C(/AJ^fHr CNN TLOW WHCH THF THP /S CLoseO^ , 

__ as SOON as /r's open, waTeA(C(/a^gar) 

~ - - TO LOW 

7 - TO QI IN eUCTRiC/TY^ THe 

BFTWeeN 
FNO Low lei/FLS 
/S cfllfo rae 
Ji Ml— ::n Woiraae' 


i^eaoy to 

V jHve^f 


'SUFMY\ 

CURREHrj 


VRESSUHe 


VOLTPOC^ 

IN 

VOLTS. 


YOLTPSe, 


CONNECTION 


f TPNR 

eneroy 

.Source 


it's 

MEP'SURED 

IN'VOLTS’] 


ORPIN 

EROURb 



> / iiiit. 

M 
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IF THERe’s f) anEfiTefio/FFe■ 

/N levFL, MoFe w^reF 

W/U FLOW. _-- 


( Hej?e, noxe \^firSF flows our X 
I OF rue 3/6 P/PS r//m oe/r of 
I TH6 L/rrL£ Ol/€, 6l/£N FHOUM Tf/e 
Lem /s rt/€ s/iMf. F/pFFow 

^ t r\ Mi%£>C ^T>£r c / e ‘rJ3A//‘er ^ / 


\r>/pe Of PEPS 'f>fs/sr/?A/Cf 

ELfCTPfCfC f-^-- 

'lees/sTfuce /i) 

/N CL 

nit HU 


y/N THE Sfrie 
7 why: the H/d^pep 
/ THE YOlTfae, the 
\stronger the 
^EiEcr^/c 'c(/mNr \ 

CUERENT /$ MEHSU- 
REO /HHriPEEESy 

. OP 'P/^PSY^J. 


... OEfiS LPW. 
you'll hrve to 

USE LT VERY 
Of TEN. <, 


so: VOLTHEEYu) is flBRSUREO 


f THESE THREE HRE 
PECHTEO - THEY CRN 
COn^lHEO /HTO H 
TORMULH KNOWHHS^ 


IN VOLTS CV) * 
CUREENr(I) /S 
tIEHSaREO /HHMRS(P), 
REStSTPHCE (R) /S . 
MERSUREO JN £ 

OHMS (St) 


3</r \NHo ntcES 
hirths ?f 


/ HSfO TO HHYE H LOT OP TROUBLE 
REM£TjaER/HE HLL THiSy UHT/l / lYHOe 
TH/S TOUR- CERT CIOUER. ONE QF TRe 
Le/ft/ES CRN fTOVE, HNb /T /S CUT OUT 
U/CE /9 H/NOoiN - SO THHT YOU CHH 
SEE THROUEH /T. you NIUST OET 
~Zp —7-//^ lerTEPs 
rC IN THe RtEHT 

'PLRce: 

mA* Ml 'u ‘ FT THF TOPi 


THE PEST /S YEPy S/FfPLE : '7>UT 
the ^ih/a/z>oih^ oyer the YHLUE 

You WENT, NHO THE OTHEP TWO 
lEOYES H/CC E/PE THE PEST of y 
the fORMUlH . WHTCH : / 


Eooo lord! 
/t's $r//L 
7 RfS/HOU 





THFSE two 'P//001E - WHEELS fPE 
I>PtYEN By TWO WHrERPHLLS OF THE 
SRTOE HEtpHT. BUT MORE WHTER /S 
flOW/A/^ PHST wheel two. So THHt 
WHEEL CHH WORK HHRPE^ - /T CHH 






































































































































"OonY ti/x r»/s UP 

WtTp OPPl'^ LPW /{ 


SO, THE POWEE l>ElfVE^El> 
By THE PHOl>iE-^»€€LS 
2>EPEH0S TWO T/lcroHS: 
LEt^El 2>fFPe^€NCe HND 7-LOW, 


ViOTEK, y^RTER; 
ei/ERY^HERE^,- 


foP EKpnpLE : 

^ - T X J? — 
P^u X J - 
P = ZW „w«rrs. 


PLecTRictrr ms 
P s/M/i/tp lAw: 
Powgp Cp) I 
7>gPeNPS on 
YOlrpae PHO j 
Ci/EPENT: ^ 

—\P^UxTJj 


W/ T»e \ 

y 5Ane onounr of 

1 woree/s Ppu/pg 

f Tpxougn sorn 
cnnNffeiS, Svr me 
H€i6Hrs nxe oifff- 
P€nr. F£o/n^ rw 
secoND PFooie- 
WHCeC MU S£ I 
\ff6Le TO y/oKK I 
\Hoeoeg. 


{ OU THIS /fom^ 
,/5 P/etMf Fte 
P Pfoopene.. ' 


'psu, PNoaon OF rws. 
zgTi z>o pn mrePFST/NO- 
expex/Mepr: 'ngp/pa 
£iecTK/c/rv' I V 


^ Bar, Since uxi 

/ PNO U:T*R, YOUCPP 
I mpire n/pr 
t>-1*RxT, opp=i£jS. 
IN TNe SffMe WAY: I 


PHOT IS TPe pesisrpNce or 
p BULB, ppreo pr ZZo {/ pno 
- loo W ^ 

'tee^ 


7>= ioofp a=zzfiv 
W p </ . i'Zo 


f rXANS/ ^ 

COM€ AHO 

HeLPi!, 


/ you*LL Soon 
/ TCNOW fflL 

^ rnese FoEm- 
lhs off By ! 
V HEHET. J 


msL 


iTHtNK t 40 T /r 
EfOf/r. 


You OHLY HEEO R FEW 
TH/AY^S F(P^ 


CHIEF COOK HHO 
Bottle - wpsher.^ 
^ ^ ^ ME a 


/ KNEyy , 
r wfsa/ f 
eRS V U 


HECHSSES 
OF y/NEEHK, 

Ly 2/NC PLHTES V 
iUlCm) OE 8 Ie\ 
HE US, HHO SO/IE 
Sr/FF Co PEEK 
W/KE JV/r// /? 1>/Ei 
METER OF i 

45* tywiA y® 

\ OR SO. 


THi$ 

fSNY 

£Fsr/ 


yOLTR 7>fFFE0 ONE COPPER CCu) PND 
ONE Z/NC (Zn) ^ 7>lRTe ///To 

-—---- Si/LPH(/P/C 

^E/0. 


tLL SHOW You THE MEN WHO 
/N YEN FED THE 'VOLTH/C 

rettery/. 


> / necon't hove -4^ 

I BROC/EHT HU THESE *--v 

\/0L(//yES, IF Res/ hop 
rOLO ME HE OHL Y WH//reO 
the LErT€F 'Y'f 





[0 
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eN£K«Y /s nsufisea by ths ^ 
eLecTXo-cHenic/ti jfeftcr/otY. msr 

OF TM/S SNeMY CO/IFS OUr FS FN 

eteCTRIC CCfRRFf^F. J 


/s /rMY\/^ ^ , 

URN non /) 

J rm /s 

-V7/^ R/SNV STUFF/- 


'CFtN/ 00 
FNYr/Y//Y(f 

F/eFe P 


/rms IS R/o/cu- \ 
'Lous! How A££f You 
Keep MF WF/T/A/e , 

L/RF ru/s ? y 


'es, -Bf 

veneNT 


IN n fifNure. 


'silly- 

Sftf'RS. 


tum! 


M? SOi^ (sucp//u^/c !^c/a) 
CoNS/srs of: Z ^YOPoa^'f^ 

FTOP/S C^), i SULPHUP 
FTOM (s) FNO U OK/FeN 
\pT0t1S (o), STUCK 
\t0F€7HFK /N €FCH 
'noLfcuie*. 


KiSOv 'fttfcns' rue Fuse 
ELFCfkons /k Fue copp^^- soNte 
OF rueF] FscFPF 
rHROUCH rue 
w/ee. 


Sur Hz sov Loses n/s V' 
nrons. oNe escapes, 
Tpe OTNOR OOFS ro jo/p 
tf£ coppeR- 


'BHiNZAI 


Cu FNO 
Zn Fee fll 
cHemcFi SYNtBois 


'THAiregi,! 


HepNWHue, THe 
H oropis e/FNeP 
Floor ro Toe sux- 
Foce PNO escpoe, ox 
else Join the copoex. 


som ZN ATOMS 
'npKe FFI£NI>S ’ 

WITH soe, 

, TO FORM 
zn Son 
(z/Nc suLPf/are/ 
TH/S /s Hepvy 

STUFF, SO IT 
SINKS TO THE 

Borro/n. 


■Dux/po xci rws 

'UPXOOX'^ TH£ 
-RexcT/oN PRooucei 

H Flow OF 

eiecrxoNS (cumx/) 

PROM ONF Pi ore 


(euXTRooe) ro 
THe othfr. 


ZNSO- 


2N IS fir R iowex 'level' 
(eieCTRICRUY/) THf)NCu,SO 
z/NC IS THe NFSRrii/e poie 
coPP€P po^inve one. 


/ Sr/II oof^'r $£€ 
\KHRr ru/S HPS TO 

Do hu/rp pfp ,.. / 


rPY THe shm& exPeP^/^enr 
we wohY use sulphup/c kc/o - t////? 
wouL/> se TOO D/9A/eepous - sur y//v6i 

W/u Do vusT PS wen . j - - - 






luiB 
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MR KB ^OUH A / 

SOM^ COPPf^ /9^W/v;d 

R PeNCfl (RWr So cnt OF 
■ . SHOULD &e 




NoM nnrreu THsn \ 
\,^irH a H€fivy Mnrm\ 
M/nD yo(//< F/Nse^s/ J 


f bON'r TM/NtC 
THU IS rue 
"RUht Ttne ro 
noTHen mn .. / 




c OM/^ec r ^ X. euc th of 
U///^F TO Tf^S’ "FemiN/Nll- 
Z/NC ^TF/P PNP j 

COPPFR SPFIRR. h 



UrtPF 


Pur ei/eRyTHiPO 
INTO TPe FOUP 

(S-iosses, UKs^ TV IS. 
Mone suae mor rpe 
Fwo wmes or rue 


-I’LL recL 
TURNS! about 

w TOU ... 


PONT UOMV, 

/j>7 Neoniv 

•KfROY/ V 


drRM.. 


euBS z>oN r 

touch. 




mvi iT% Tine 
FoRL^I>Y* ^ 


■BevjRRe // 


^Leb HHS ft 0 ftND ft 

Q Lefto. theQ cftNae 
iNDicoreo sv ft tlot^ 

&ID6 OP THE 'COILRR^OR 
&V f) SLUHTLY SHORTER 
LeHD . 




THFRe IS ffN iMN£t>iRTe Ne/fcnoN 
'NHeN You FlU THe Four oxHSsei. 
I^/W l/lNfORR. L€DY INlii LISHT UP 



Hur rue- teo in/il soon Oho 
ro ft FfflNr NiOtN, TfHS 
BftrreKY Loses PoweR uexY 
SUICHLY. 


















































































































































fnerRLs 

TOO* 


a^eNeRRrei>R voltr^s 
/^Ni^ /? Ci/jeR^A/r^ /NTRcr, 
THB 6Lf‘CTR0A/ 7^lo\f^ THRr 
ive* MfA/nONeO €ARLi£l^.,. 


&ur OUR 
Ltrne ^ReeN 
TRlEAiO VJIU 
G'fPLRlM* . 


7 ^ 


WR RLL MOVe£> /N THE SRMS 

DtRecTiorA. THIS /s CRUeo 
'7>/RScr' cc/RReNr Coc). 


THIS Type OP RorreRy ropsnY 
2>€C/lAeR MUCH POWeR, so /r 
T>0 MUCH MORC THAN LfSHT A 
BR^ePLV, 


SUPN So, You CRN 

See That /r 
worrs^ 


PACH 'ceiL* 

CH aiAss) sup¬ 
plies RSourflC, 


Sur TH€ RPSiSrpNCf 
fs So At OH THAT 
^HSy CAN ONLY 
PeciueR YeRY 
^fTne cuRReNT 


*ALTeRNAT/NA' cuAReNr Cac) SUPPUeO 
BY THe eiecTRicfTY board, /r /s autre 
2>/ppeReNr. for a short timr, thf flo\h 
OF ececTRONS /NCRPASes /N one DjRecTiON,.. 


tF You MAKe AND BReAR THe 
CONTACT RePPAreOLY, THe BATTERY 
VitU HAV€ a CHANCe TO RES TORE 
BeThieeN 


fN PRtNCiPte, CAR SArreR/ES are 
THF SAME SORT OP tN/nO . .. 


ONLY 

Nepy/eR 


AND OROiNARY DRY'^ 
BATTERtES, TOO, 

exceor that they use 
^A 'JELLY^ IN STEPP OP 
\ THE LIClU/P. 


/ HOPE You LfKEO TH/S 
L/rrCE EXPER/TYeNT. 
\NE 'li Do Some more 
. LATER ON. 


CHAT TER - CH A TVER, 
yAR-YAJC,'^ AND / 
HAl/e To DO rH€>C^ 
f yYASHtNCr UP ^ \ 


Do yoo ST/LL 
NEED ME? 
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... THSA/ rc/M ^ROU/^P ^NP RUA/ 
BPC/C /7^/9/A'/ iT aoBS ON. 


oNg cot^piere seoi/eNce op 
N/ATP ro /}A/p PPO /S CPIUP P'c^CLi* 
OP *pepioo\ NPT'PP eocp pep too,TH 6 
cupeeNT Cpno mrppej a? ee bpck 
Vo '^A/6/p op/o/A/PL DtpecnoA/ 


Nil THiS CPN //PPPeN l/PPV <iU/LK4.y, 
TNe OPOff^P^^ MP/ACS SUPPIVHPS 

p *pepyop Tftie‘*(T) OP VooLh op 
N secoA/Li , So Tpe-pe ope so 
cycles eusPY secoAtol 


TPfNuMSE^p OP cycles pep secoA /0 /s rpe 
TPeoufNCY Mop tnp pLTePNPT//^a voi- 
TNOe PNI> CUPPEA/T. /P /S MEPSUPEO 
AN Neprz Mz)^ ZO THP fPCQUPNCY OP 
TA/e AiPAAAi \/OLTPOS /S SoHi . AN PlPC- 

rpoAA/cs, TN/s AS coA/sAoePeo p 'coi^ 
pppaueNCV \ 


MfpHtlUPf VOlTPSe 




vji 5 




o k. lb 






5^ 




^ V 


v» 


b, k 






k yb 




ON€ cycle 



TPS VGPrfCPL PNA> 
tiOPA7oprPl L/A/es PA/pri 
B SPAd . TPPY We A 

. iNA/ACBT€A> QY lerreps U 

\ BAAO Nofiaeps, M§ 


¥ we coAi 
[ p/wPo/Nr 
BNY Poet- 

T/ON ON TPf 

pppep 

\ TP/S VAPY. 


THPr OIDU r 
Vio/CK TOO 

_ \rfeu... 


/r!s OUST 
LAPP PLPYANS 
^ 'BOTTLE 

|A ships'I{ 


/ cpn'p ^ 
THINK OF H - 
BerreP inay. 
To PAPIHIAA 
IT... 




RHO He 
J RLNHYS 
HfTS My , 
SHIPS. ^ 


..,/rs J 

NOT PClCi 
^CLTHAi j 


' VOt/ H/r f! 

%u&fnt)Kine! 


mmhh. 


No» muT, 




r»en /f/ 
<9 'a-KfiPH' t/S/A/a- ^ 
/-AOPAZOAITRL PKA> UlL 

YGPr/CHL Jj 

^ C /NES . y\l 


we wiu use 
taaas svsreNj 
autre A^ LOT 


sHRpPENy^ UPfrep aNj. 

/c/is ^——^ ^ou WILL see rne 

-- ^SftNje 3 OPT op. T'H/NP ON 

TNe scpeeN op pa/ ^ ^ 

-r 'oscilloscope • y 


WE OFTEN ALLUSTPjqrE- 
ELECTAZiCPL 'BEHNIAIOL/P' 
TAAAS lA/BV. 
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/A' ou/^ c/>se , rf^e ] 

T*/e 

VffitTtc^L LfNC ^OLT^ 


(Suppose rH/9TL 

oue cycle rp/ces^ 
ly t7fNe/ree, we*LL 

STffRT OUR I 

MepsuReneNTS 
pr /Ji o*ccocK. I 
TH€ {/OlTRee /s I 
zepo THeHjp ^^ 


/ RLOf^a rpe ^op/zourpc 
z. //^e, TPe NurfAPPS, 
SrRNO FOR T/nP 
(/A/ SeCONDS ,C>P K J 
niLL/- 


ChhoA 


RND NOW PM 

TNe soufoeiy 


r NT epCH TO/Nr //y r/ne, s. 

we CNN NOW Mnw THe voir/^eiS 

n/e pesuLT itp L/Ne. cnll 1 - - 

tr N *coP¥e)em vipeN n's srPN/our/ 


y zpr /z.o!^ THe \T0L7Ne/e turns our ro \ 
^ &e c^v, P(T /1,0Z /r ts O!/ R/fR/N, 

RT /Z.03 /r /s WHRr YoiTRy/es w/u 


/^NK/N<e^ RLr^PNRr/Na YOlTRae 

fs L//Ce PZRK/NZf rw/e BOWL OF 
- 1 Vs/PTep SW/NO' UP RND t>OWN 

V_ (NR PeeuLRN PHyrun. 

THe wRree w/ii 

yy ^ 1 TiOW TO RNO PRO, 


%?>STUPt» X 


'AO :$)isMSNti 


Hew! MR. /^RTisrit 
How l>o Vo<y etpecT ne- ro 
ertPL/nw TH/N^s, /F Yov 
I>ONb- PHHW fiW'^rHIN6 FOK 
rie- TO Work 
l With / 


QMMi 


QPi 


f ir's MUCH serreR to c/Sf^s. 

/f i/£xv hioh noiTF/fe (thousfhc^ 
OF ^OLTS!) RWD » low CURRS'lH'J 
i /NST€RO’ y 


He CRN think thht 
cH/ee, hiHiiF we r/tne 

H iSlUtCK LOOK NT NOW 
eLecTKiciry/s oeuveKeo 
TROMH FOweK STonoN. i 


yWHfir- we Neeo nt noNie 
' /S F) FNiRLV to tv l/OLTF)£e 
(ZVOI/J RND LOTS NNO Lots 
OF CURRENT ... ^ 


^ .. HOWetiRR, R Lor \ 
OF eMeRo-y woucp &e A 
useo ON rwe why if / / 

HLL thrt cc/KReNr moj 
TO FLOW^OWN THF / 


WiRg%(p~I*^R!) 


aefW , \ 

HCflvV ' 
t vdHtRHrj 


Nepp oup Hone, THey r 7 usr 
CNRNoe rue ///on r-ik —^—■ 
voLToee /NTO / I 
\ ^ LOW oNf^ . • ya-e^ P 


2^.. By neRNr\ ^ 
oe R TRRNSPOP/IU^ 
/ 8</r TRRNspopnePS \ 
^ o/yiv WORK ONRirep. 

/ NRT/wa cu/epeur, so 
^ thrt /s whrt rue 
ececTR/c/ry borpp 
tiusT usie, ] 


RNo NOW /r's r/Tie fop 

TRRNS/ TO reiL you ^ ^ 

___— ^s»oMeTN/N4 R8our 

if I ^emcoNOUCToP^-^ 


f thrt's ru / 
wpA/reo TO SPY 
s^RBOUr TH/S. 


/ Vou^sJ I liy 
M/SHT lu y 
^pr LBPST O^ri 
wPiT FOP ne TO f/aj/sh 

cteRNfNp- up! 
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iTQoesN’T 
Tfuce f}U LaNi 
TO CLe^N Tf^/^ee „ 

--- (rL^sses!: 


fit)T»eg r/POr/}AO(/r 
rvy FAMILY F/Asr. 

TA/S IS TH€ SlZ£ 

\ AND SHAPe OF A 
\k€AL KFSISTDK. ^ 


F)ND ANYWAY, k/HY 
SN0UIJ> t DO ALL TNe 
VJOFK ? / DOfY'r peFL 
LtPe F*PLAINtN6 


ANYmWA- 


7aAJP You 
ou^ syn&oL: 

V ^ Y^ecT/ftYaL€ 


l9s nr NYine /MPL/€S, / ^es/sr r^e floi^ of 
BLFCTSONS BV C^FFT/A/^f F A/FF^Fh/ 7>FSSFFi-F . THF 

LF/zaeJt ny vfluf, thf aioj^f d/ffacult /f is fof rne 

etFCTFOAiS TO a^-r rnf^out^H • __ 

W/V e/TFFF OYFFCTJOA/ . y~' -- 


Sof^E Of US co/yfF/N F Lot of UfFv 
TH/F w/Fe, Sur usuFUi tvr>e^ 
MFOf from F CFR^OAJ PflSTF 
(rH{S RRS F MUCH H/LiFfP 'RfS/iTFm 
THOR YYtRS'). OUR i/FLue IS a/(/eF . 
/N 'OfMS' RS P^B SF/0 SeFoPe^ f 

FNO INOICFTEL by THFY^RBRIC j 




THB COLOUFeO RfN6S ON OUR BoOV TBIL 

You OUR URLUB. rne /nnbrmost onf, 


INN/CF IS USUFLLY OOLO OR SILVBR, 



INOICFTFS OUR 'rOLf-- 
RFNCe’ (tH€ MFIUMUM 
D/FFOKENCF BerweBN 
OUR FCTUFL UFlUF FND 

rue oNB shop^n). 

\N€ it TRtK FSour 

THRT 5oM€ OTHBR 
riMB. FOR NOW, 
ReMeMBBR THBT 
ws pR€fe^ aolo. 



ia/b look au/re ^rbtty pu/th 

TNBSB COCOURBO STR/PBS , IBT 

ne exPtF/N nopu to ^rbfo' our 
VFLUB. /r'S rot so PAff/CUL-r^ 

0 NC 6 VOU KNOW TF€ TR/CR - . 




rNBSB FRB THB 
Colours, bfch colour 
CoRRBSPoNOS to f 
NUMSBR, ns You CRN 
SBB HBRB : SLFCfC - o, 

BKOhjN 1 

NNO SO ON. 

























































































































fiLh/ffYS sr/?^r uz/r// rHe- colouk \ 

TH/9T IS PuRTHesr /?h//9y F/ion thf 
^^-1 (i'OCa ORSiLVGR /P 

III —I THeRe /$ NO aoiD or s/Lm, 

1 ST/9RT WfTR THE R/NF 

nerrest to —-L 

FN ENO . T-Z9>f^ TH/S 

V__ HES/sToR, 


/the F/RST hno second 
f COLOURED SHNOS CoRRES’ 
'Pond to The first ti^o 
nu/^SeRS of our uhlue* 

THE third fHOICRTES THE 
. HU/iSER OF NOUOHTS. 


r THE VHLUE OF ^ 
THHT RESISTOR 

ihorrs out like this 


pifKiT j lietLoi^ > 


Vfocer~ j> 


(fjg4Nse ^(S HOU^tiTS 


JHiRP 


OR J^^:^KSl.fKUoHMs) 


i*lL SHOhl You H little DEYiCE THHT 
MORES IT UeRY EHSV FOR YOU To REND 
OUR YHLUE. YOU MIEHT CHU IT HN 
^HUTOURTIC EVHLUHTiON DEVICE FOR 
RBSOLure PRRHMETERS OF COLOUR-CoOED 
EL EC TRONIC ^ 

Components \.. r--^ 


ehnh 


hon does ir 

VJORK c 


ViHqT Oto ^ 

You spy 7 ^ 

f^^nSA~^prSjT 


^OU MOVE THE 
FEET TO THE COLOUR 
OF THE F/RSr BRNO, 
)THEHHHPS TO THE 
L colour of the 
^ SECOND end the j 
W Nose TO TN/>T n 
n OF rue r»itfD. '' 
\tH€ y/9U/S RPPFDRS 
iN THE IHiNPONi 


'^NOT BOO i 
f /r!s atu/re f 
r>feFr Lfrrie 
SND(teT, J 
FPCT. A 


f THERE S ONE OTHER FoiNT. OUR VNLUES ^/?/v\ / 

( UHRy prom H FEPV ohms to M/LL/ONS of ) r 
\ OHMS. TO RVOiD HHVfNO TO INRLTE rll j ^ 

I those NOUSHTS , INE use ’HfLo'fH) 

I FOR THOUSHHDS RNO 'mEOR' (M) CCT 

for m/u iohs . 

/ / KH ^ / KILOHM = 7000 SL \ 

I i MJX ''f MEOOHM ^^IdOOOOOO. 1 

I (i MILL/ON OHMS) J 

^ V 3SKSI = 3S KILOHM c 33000-CL y 

HFEh/ more P :.-^ 

-- nhve you aor ir ? \ 

HSK Someone else ... \ 

/ H SPLirr/NE 

HERDRCHe . /'n SOI NO 

OFF To SEO, OoPONlEHT ^ 


/true . HE 
f 0/0 eUPL/itH 
tr RftTMeR 
yNecL, 

^ J thought 


^/T SEEMS TO H/?yE 

been RRTHER H tTReUH 


r 00 Si =■ ikn (or 

^foooo-n. z Nlo Nsi 
^zooooosiz z.znn. 


iy^es, Kesin 

'tr'S OUR TURN 
NOW . You K/YOW 


fOR ZMZ) 


not N0\N^ PLEPSE f LF! ter 



yinpT R 

^ conk! 


" OonY chert 

BY LooK/NO RT 
THE RNSWEES! A 


yrHE COLOUR 
y OF ouR sooy 
/$ NOT . 

INiPORTRUT^ 


WHILE RES/ IS rest/ns, 
PERHHFS YOU Couco RERO 
^ --- 7 OUR VRLUES. 


/ OiO You 
\SE€ NtS 
\ NOSE ? 


iHow: 


ANSWERS 


uriNi ’/i *9 ^ 

V)tl$ • h 'VXt •■? 
ITHi h ■■ Z XS Off •• t 
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voa CAN 301N J?eSfST0^5 TO^eTHeK ro MfiK£- 


since up p air of n ^ 

FI6UT PCPiNsr Tue cuppenr 

RuNU/NO rHKOUOH us, \ne 

SoMer/nes tfnd to &£t p 

SIT HOT. POP THIS pep SON, 

\ vie ^ cone IN vHRious snes 


A) New 'ResiSTHNce UHcueCj?) . this /s 
L/SSFU t /P you chn't F/ND ONF of us 

WITH th€ ePLue you whnt. 


(‘vowen MTiNes') I 
THe Biaeep rie PKt 
rue none fwe chn 

HPNOie ! iio^flffLLy^ 

you viiu 8(f 
: usiNe '/u wf)rr 
\ 7'ypes 


ON THe OTHeH HPNI> . you CPN CONHFCT US fN SePIFS 

TO O&TFNN fl LPRU-eP VPLUe. NON THB FoHMuLH tSy 


r^e f^es/sr^Nce /s cess 
T^e To/zt^uLfi /$: 


WHICH 


A/or 


DowV PUSHt 

i sai/>! . 


STOP 


i 


I 



ON Rl€rHT: TWO Rest S' 

tors (n sete/es. wrrt /s r//e 

TOTRL Vf/Lue? _^ 


ON my cepr : 
r*vo ReStSTORS 

tN PflRRUOL . 

WHHT fS THetR 

I comfsiNeo 
^ \fRme? y 



\ yOQOU i 

SUifS HlO^ 

/fN TkOHJ. 

* BNO dO 

BN-i 

f/NJ. B^0/\/ 

'’IT OOS 

mz 

^99iOU ’ *000f 

SN dtiO X/fO/>i 
if ted (JN0B3S 3HJ- 

ihb-voLh *xroih 
uosed B9 OJ. ’ XT N tr 
o± lentoa ain^/bn 





24 




































































































/ HfiVB J^oRe ReL/?r//BS 7 K 

VReCfSiON ^BS/STORSj LDRS ^ 
TH^r /9Re SBNS/T/\/6‘ to L/BHTj 
N rCs “T^TCs TNRr/9Re 
SBA/Sfr/l/B TO TetIPeRRTURe^ 

^ VDRs tn^t vrr^ \AitTH THe 
Y yoLTRae^ ANO so on . 

^ /r'S T) LoNa L/Sr^ S^ur THBRe 
I fS NO 7=>o/Nr /N /NTROOUC/N/S- 
i THen RU NOh/. ^ 


'yo(j*lc Neeo^^v 

Th/o tf^n 
ResiSTORS -/jat/) 

Leoy^ OP Counsel 


T/M6 For RNoTHeR eXPBRiTiBNT. 

Vie vjoN^r use sol pep yer, Because 
Vie viONT ro Re-use mese 

conpo^eNrs ----- 

vLotbr on. J 1 / 


You t/e CiOT To\ 

NNOIV (A/NeN ro STOPi 
For TH/fr /y/frreR, \ 
t HRRPLv epeR see 
rueM... 


NRSr STCP : COA/NeCT THe 

L60 o^e Rfs/sroP /N seR/fS\ 
pcRPss rue saTTeRV^ 

Leoy IS THeR/efir way Rouno J 
-pno don't cpNA/ecr / / 

flceoss rue SOTreRyJ^r 


NOV/ TRy coNNecr/NS rv/o Re Si STOPS 

Of 'TKn. iNSeRfes w/tr rne Lep^ 


Nerr^ coNNecr rne rv/o /lesfsroxs fu 
PRRRLiei ^RS SNOIa/N HeR€ . TH/S am 

R total Res/srpNCe : /——^ 

S. :?= Ur^ .4 Mii.sooq^ 


yT THe TOTRL 

/Res/^TRNce isZRsi, 

So THE CURRENT i$ 
NRlveP RNP TH€ LEO 
vitLL ^e O/nneR. > 


LESS RestsrRNCe\ 
/ neRHS MORE 

current: lepv v//u 
SN/NE Outre 
. 3R(6HTLY/ y 


/^leoy wiiiT'-^ 
LiGHr. SHE LOi/es 
the UNBLi&HTf 


HRViNS Se€N HOVi THiS liTTCe 


Vi/iRT POES IT Do ? Vie CRN USE iT RS R 
'CONT/Nutry resTER* ro see te rv/o points rrr 
^onnectep . For /nstrnce ^ v/e crn check ruts 

_ -J ^ TORCH ^(/iS . Touch the in/res 

To Tiue TV/O CONTRCrS I if 

f VjA THE l€0 LiORTS ,TNe fSulS 
iS OiC. /F THE LED DOESn'r 
\ LI0HT,:THE aUi&JS oup,.. 


CfRCUiT tNpRJcs, v/e CRN Mount 
iT ON THE PR/NTEO CtRCU/T BoRRP. 
^ vtE wiy . use tT autTE y 

~ 7 l ~1 Of TEN... - -- 

^TfVi ON 


W/«F 


VilXF 


( TEST 

Leaps) 


CoMPOAiEHT 

LRyoUT 


NOIN flRF. 
TER/NO/ < 
Sur tr I 
means that 

/ DO ALL \ 
the V^ORJC;^ 


OH v/eu . Leris Sei^ 

- HON CRN / ETPlR/N 
Tf/e CRPRC/TORS? ^ 


< / COULD con- 

^ PRRE THEM IN/r/t 
5 rORRGE 1 

' TRNKS^^- 


y CRPRCtrORS 
HRYE STORRae 
CRPRC/Ty For 
ELECTR/CRL 
EHERay. 


I i W /!/ ^ trlker ^ 

” 1 II 

1 —II /7 yatiournesisroKS --^//' 

p7 

y NEY^ res/I INHRr 

RSour US ? >/[ 

yysc/Reiy you cen y 

(jNrROOUCE VOUR / / 

: youRe 

r ^^sj^^^JSB^SfTreR Rr J 
tr, Rest f J- 

' pZ---— 
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J... ANl> 

fNF) /$ SmUfR 
STUL : iOOONf^ ^/jf. I 
fl/€//iess: ^'pfco- I 
Pfl/^fiD*(PP) - / 

\ioooPF^fNF. 


you CFIN USF YOUJ^ 

A 


f m yPLue^ 

fS //V 

nicpopw&ip/i 


THfS /S ^lOOPf 
y.^fNF S. 


^3 

oftiou^HrS: 
' ^ ToteRPNce 
(black-20%^ 


w^H/r€ 

VOLTA^e 
^(Reo ^ iSoV, 


^ oFF/cmiy, we mffsufb ^ 

CpPF?CirPNCe /A/ 'TFi^ffPS . 

hur TyyPT*$ too Slit, //y ?^pc 

. leohie-r^iLuttHrMef'iy 


iViVew <JSe THe colouk 
Cone, rf/e (/■/ttue /s 
ffLwevs &iveN /N T/cO' 
eqeoo Cecso know a/ 

OS '7>ufe '/).^ ^ 

FIKST 
Ni/riAfRS 


SoMe OP cfi OoN'r e/sf 

THB COLOUR CO06 : We 
HAVf A NUfiBFP f^srsr^. 
.007/ft>,FOF 

//ysTpf^ce: rff/s 
o,oo7mT 
( = Tnf)^ 

THF SAtne WAY, 
.e?v? :O.0(/7jufx 
9?nF; . 

OJ^F:: ToONFj 

FJNO SO o/y. 
TH€RP‘ FPe F 
few rfoFF 
^UT FFFVff 
aufTF clear. 


K. 


Sor^ET/MFS fF 
CF/y SE COA/- 

FUS(Ne, WHEN i 
HAYG SEt/ERAL 
SRAOS OF TAE 
SAne COLOUR, 

you oaly see 

A S/waiE YYtOE 

5/?A/Z). tare ns, 

TOR eXR7fPL^( 


/ i^e a or TWO 
3AW0S A&oue Fiy 
RNO the 'REST /s 

^ ALL PEO . TH/S S 

^OR REO-KEO-REO zZZOOPF- 



^cah you WoRir 
our these 
PAIUES 9 


HOW dANy 
MORE CAN fHERi 

be in there ? 


%yppo$PP 
To LAMP 
I OK YoOiC 





V/l 




o\ 

W\ -rs^ 












■^n. 





IF / WHERE YoUy t L> 
Soon HAVE Some 
ACTION 


26 













































































































































htfiTCHi 


Nooa .. 


7i/€ aor. 


fifCT/^ocyr/c 
c/fp/fc/ro^S ppei/et^ 
specmL . you 

TO f<NOVi NOW To j 
HPNOLB TH^M! / 


you SHOULO N€vep CON^ 

N€€T THSf^ THC v>4f^Q^0 

wny 


f K/dHT.,. 

l*ii SHOW YOU ^ 
Sane 

r/NS H&our rnese 

penowSjj^ 


you see ? fcecT^oc^rrc 
c/?p/fC/ro/es nusr pi - 
wpYS ee coHwecreo 

THe PteHT wpyffouAfp. 
THeY ppve p Pos/T/ue 


... pNO p Nepp r/pe ewo, 

® /s TfieeNO w He fie 
THepei P erPoove . 
soner/neSjO /s npppe^o 

WiTH L/rrie a 



/p cpppcirop coNS/srs OF two LPyePS of 

CONhUCTtNO MPTEP/PL WITH VSPY THfN 
jNsuLpTioH B>eTwe€N Tuem. (tn elgctrolyt/c 
C pppcf TOPS .ONE CO/YOUCroP /S P 

•DELCy PNJ> THE 

P LPYER Of pesr OP THE OVfPO^$<^ 



(^ULPTQf^ 


(^COHPUCTOP^ 
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eicos usu/fLLv 

C^P/^ClTRNCe.. , y 


. .. MUCH Mo/^e thhn o THe^ 
Types of CHPHCfTOR. 


& l/Jf 

/ UP TO 

3 io^oo//f 

I HNO 

. nope 


/ J=Ron /? pen pp 

/ CC6PP9r*f/c) 

I up 70 ft ^ 

I '^ewy/F f f 


IT CRN ONLy 
Slock cuRPeN'P 
tN ONe / 

.i>/pecT/oK / 


HOW, Ler's see notr/ cHPRctroPS work hno whpt 
T uey*Re usfo pop. seme down iN p) coneop tn ate 
^ _ CHHIR PHD, IP / npy --— 


HianeR you Rees wili oesrpoy 
ne i/6Ry qu/ckcy - ausr uKe 
C 0 NN 6 C r/NO tne rue WRone 


rnese L/rrie cpprc/tors PRe 

npoe THe spne way, /r Doesn't 


"noKE /9A/y D^PKeRe!^^ 

WHICH euD vou \ 

USE PS ® * IT I 

isn't f^pRKeo- J 
BUT IN 

ELecTROC yr/c 

CPPPC / TORS, THE 
insuiption is 
veRy TN/N 


ELecTROLVr/c cppp- 
c I TORS PPe OP ten 
cpueo 'eccoi', for short. 


OUR VRLUe IS RLWHYS PRINTED ^ 

( CLSPRLY (IN NtYCRSe)^ \ 


WITH THE nPYinUM 


yOLTHOe THPT 


alL we CRN 


w / r//5 r>?/v^^ 







i «> 

1 * 
























































































































TtHiuCATOit 


ier*s ffssune r^iS 

C/9P/9C/roJ^ tS o/scf^^x<w€i> 

(tr*s 'enPTY *). we 

Close TNC S\WfTCH , 7He 

SffrreRY fS cONNecreo-ro 
THe TWO Sit>es ./? cu/^eenr 
w/n Flow i/eev 
HI TH6 CHPHCfrOH CHH/ieei. 
THCN, WHeN we open rne 
swiTCH papiN^ Chppy 
wiCL 'hold Hfs CHppee': 
THe i/oLTpae hcposs Him 
w/Li Se THe spme ps 
THpr OP 7He 3PTrepy 


p cPPPCiTos^ IS PH 'enePOY 
T^esee(/o/p\ tp /r is conwecreo 

TO P SPTrePY POP p wpiie, 

i H Posit ive PNt> P NCOPTiYe 

I ^CHPRSe* BUILO UP OH THE TWO 
i SidCS^ THe etecTPONS pu 

pjie UP PepiHsr 

f TPe iHsuLproPy 

oer thpouph 
- So NO cuRPenr 
V CPN PLOW. 


BUILD UP OF 
eiecTRoNS 
HPOprive j 
CppRoe / 


ecsc- 

TRoNi 

PUUCA 

pt^py: 

Po%iTm 

t»Aitas 


^tRCcnoH OP 
rnw LuPof**r 


%Yiircn 


^$iTt\fe 


^N9A0TI9t) 


im&iHe P YEPV BIO Resep voip (j) 
w/TH ff lei/eL THPT eoes ur rho 
dowhCthe sen, for /n^tphcbX^^^ 
ir IS coNNecreo ro p j ^ 
bmPLiep pesePYoiP® (ouR^ 

CPPPClTOR), VIP F VERY 
HPRPOWTipe- _/ 


Y we WILL DiSCOYeR thpt: 

Pj THe SPlPLL ReseRVOiR ® W/ll 
FILL VERY SLOWLY, TPROUCH THE 
NPRBOW PIPE- tT IS *CHPReiHO\ 
ONCe IT HPS F/ILED ro RN 

v Pi/eRpEE Level . it will mpin- 
rp/N Tpfs cohstpht lepfi 
v- iNSPtTE OF THE T/Oes, 


/ HOW we CAN CON- 
lYecT p pesisToR 
IN PLACE OF THe 
^/trreRY, WHeNwe 
CLOSe THe SWITCH, 
CuRReNT WILL FLOH 
IN THe OPPPSlTF 
D/Pecr/OH UNTIL 
THe CPPNCITOR 
IS D/SCPPP^FD. 
THe FNeRcy WILL 
WARN UP rne 
R 6 SJST 0 R- 
ueRV SLieHTLY! 


>t^€CTlOt4 
9 P r»€ 


AYERPee LEYEL 
C constant) 


LOW r/oe 


this MepNS THAT P CPPPCnOR CRN BE 
USED TO 'SMOOTH OUT' YFiPPLES ON P Z 
VoLTPOE (fN p POWER Supply) this Job fs 

USUALLY OONe &Y BLECrROJ.fr/C _ 

CAPPC/rORS. 


p LOT OF CURReNr 
CPN FLOW when you 
SU0D6NLY connect 
p uoLTpee ACROSS 
AN EMPTY 
CApparoR 


-.. somerimes you cph nerr tn/s . 
VVHFU You SW/rcH OH P PMPLIF/ER, 

THPr loud rF/c//^P /s cpuse£> 3 y 

CHPRQfHCr CPPPC/TOKSICuSUPLLY 
/T'S TH€ Q/U ONE THPr FEEDS 
THE LOUDSPePKBR), _^ 


Yrufc rt/RN^ 
MoirEae 




\UPPiy COUfMoN 


■coFftFcTtOH 
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CA?fiCfTORi atso US €0 f(!>R 
^CoUPUNi' T\a /0 C/^Cc//rS. TH€)/ Hfll/e 

rue /povuNTuee thut ruey i^lock 
o/uecr c^/^jee'/vr, us (ue HU\/e seeu 
- 3 ur rne^ do puss suoaeN voltp^e 

CHUNG'ES ... - 


\UHeN / DUMP OUTP 
QULLOON'f, Tpe Seu-ViBreK 
(NSfOe \A 4 fU PUSH nSB/NSr \ 
t^eMBHHNe, THi$,/^rUP^, h 
PUSH T'ua ORfHKi/^P wpreR 
ZB LI OON Z - —-- 


^thlk^^tblk\ 

THIK,., H 
SiMPie oerion- 
^SrRBTtON fS 
)\B-B€rTeR 

foe/i,,- j 


WHTCH 

THiS! 


/T,, THIS MEBNS THBr ^ 

THey CHN pBss uireR-- 
NHT/NS CUPHeNT S/HCe 
(T CHANeeS PHP/OLY. Tffe 
rroRe charges 

(HfOHER EREOUENCy-Xe/iff^ 

B€R?), the EHStER tT 

S.EPES THROUSH- _ 


y^^TBTBR- Tt4HT^ 
eLBSTiC MeMBRBRE 


PR/Nkmp 


[sen- ViBTSR 


CHPffCfTVRS ARE ALSO USED /N So-^ 
CALLED TtLreR'C/RCU/rS , WHERE FHEV 
HELP TO SEPARPre HiEH TREaUENC/ES 

PROM LDlHER ___ 

ONES — ^ y<^ Tor toa/s- ^ 


^ y^B 5 YOU CUN SEE, 
trams f EOT Niy 

/message! B(yr MO 
/seu -water Passed 
THROUCH to his SiDE^ 
anp there's mo wby ^ 

^ ro KEEP UP U CON- 

^ r/wuous PLOW OP A 

^ Water in h/s ( i 

D tREC T/ON, S 


CUPACtrORS CAN BE USED //Y AR/kS , OR EROUPS, Like 
RES/SrORS - TO SET A DfPPEREMT UALUE , THe 
CALCULUTiOM iS THE SAnE. . . —^ 


VOU WtLC ALSO PiND THEM /H 

'osc/LLProRS* - we'll zu/ld one, 


Soon 


^MOOTHiMA ... COUPLiNE. 
P/LTER/HE... iN OSC/UA 
TORS AS YOU CBM SEEj 

CAPpy /$ useo 

LH AIL Sorts 

OF DIPPERENT J 

""Places/ _ y 


’TTTo/^LY D/PPEReNT/ POP 
^esfsrORS, YOU Aoo t^^t 
' wpeA/ rKEYAPESERffS^BOP:^ 


for cap/c/tors. You boo tne 
VALUES woetf THEY BRE iN 


TRY THiS OWE : A 
3 ARE /W SEk/ES . 
YYHBT is 7AE TOTAL 
VALUE ? / 

Trr^SJtlL) / 

cf^ciJ y 


ypOR CRPB^ 
C/ToRS iN 
SERtSStYOUUSe 
THE OTPEP J 
\c4cc(iiorioPy 















































































































































LL see 

t9SOitT TH^T 


/ r % Youe TOf^N now! "\/:iNb don't 
^er cR/icKfNel 

^ ^^/fTCN you 

4klL WjLaMi I TNNr! ^ 


rN€Re w/f^ 
NO Neeo 
TO SHOUT 
\ L/Ke THHTi 


TiS€r ft 
t^oye 


Ves ! TNTfT ‘S NS 6 rO 00 

H Pi/?ce To sret/^r /fs 
ANY. most senjicoNOuC’- 
roes /fjze rnnoe or smcoN, 

NOWedNYS- Tf^fiNSfSTOf^S 
_ __ J9NYWHY, 


SILICON 1$ N Ye-RY &HO 
CONOUCToR ^ LTS NTONIS BUILD 

UP /? YeRY rionr struc ruee^ 

WITH HU TNe etecTROHs Loceeo 

T/ONTLY /N P^RCe. /T^ nCTlos^ 
nN /nsulhtor! _ JT 


meit€ A6 , 

/ STifRrP 


\NH/?T CRN I Teu 
THen psour S€NICO 

DOCTORS 


TNCY Re MHOe 
OF S/L/CON. 


IT 'll &e MUCH enstee to ReNfenaee hll 

THf$ HFreR we^e Su/ir Hpew c/RCu/rs 
RNO seeNHOW rney [work . but p/rst 
fr/^nsi will HHve to eKPiR/w 


tr^S HfON r/Nie He 
0/0 somgth/n^ useruL < 
- HH, TH€Re we /S... ^ 


r/NY TRRCeS OF OTNCR NIHreR/HL 
WILL LOOSFN this STRUCTURE, 
MRK///0 tr OUST POSS/Sie FOR 


THE etecTRoNS TO SQU/RNI 
THROUCH. TH/S fS V/HRT we 



CRLL % et^lCONOUCT/N/S ' 

MHTER/RL . 


OUR If me \ 

/SRFeN PR/eHO ] 

WILL tell you i___ 

WHRT IT'S LIRE lAlSlOB, 



N- TYPE (NeOHTfYe) 
SENKCONOUCTORS RRe 

LHce THIS . encH siu-^ 
Con CS/J/?roT7 HRS Four 

OUTER ELECTRONS. 
WHEN WE HDL> SOTIE 
'PHOSPHOR (P), WHICH 
HRS FIYE, /r COPIES 
the SILICON : IT HEEPS 
POUR ELECTRONS RUN- 

NINO ROUNO ir,PNO 
Leryes the FirrH 

FREE TO ROHN PROUNO. 
TH/S l/ttle fellow 

CNN ao/N IN R 
Current fuw. 


So nUCH FOR THE 
'NEEHTIYE " Cn-TYPE) 
OF npreRtRL . 

there is hlso h 
'post th/e'CP-TYP^, 
WHICH /S SHORT 
OF ELECTRONS.., 
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D/006^ Tvytf' 


7 He , 

ssM/coNDUcroR. He /s i/eR^ snHUi 
RS vou cT^N seef hno f^e' onl^^ ^ 
HHS riHo iH/pes. --—^ 


/^IX eteCTRON 7ROM H NBieNBoaRiHe 
e^TOM CRN OUflP /HTO THiS HOL€, 
BUT THfS LfHees H new fiOLf 

{\ieHR rne eroM thht- ne cRfie j 
TROHi . HNornee etecrRoN jumps/ 
IN rNeR€j Lepv/Ne HNorueR ^7 
HOU, PUO J -- V ( - 


\^HeN yte ffoa ft t/ny ruace of 

fiLUMlNiUFi (FiJ ro rue 

,T Ftso rmes 

ONLY tYAi r»Kee ourex hfctr , 

SO 1T*$ ONB SHORT. THiS / 
uaftvei Ft 'note'IN rHF , / 


r \ 

C^CflTHOi>e\ 

(iNOicares^ 1 

BH LtNe) J 


note 


holB 


ft/rt/jt€ 

Hoie^ 


aLFCTRtC CURReur CftN ONLY 
$s TNli ■^RR^'^'^ UNOeR TINO 

nuST fLON /n thf riohf 

VIRFCTION, FROM A roC, 

Z) THF VOLIRSF MUSF BS 
^ R&ove R CSRTfUN 'THRSiHOlF 
L EVSL - < 3 . ? 1 / For. S IL tcorY 
s EMICONOQC tors. 


( THE eteCTRONS ReORFST ^ 
J y-f/e JUNCT/OM JUMP 
511^ RCROSS TO THF fl/ERRSY RXfS. 
T/Y/S CRUSES R POSITIVE RfO RtSRTITf 

'CHRRSe'RT rue OURCTIQn. .. ^ 


TO MRKE R otooe, T> TYPF^ 
RND N TYPE SeMteONPUCTORS 
RRE OOfNFO. rue JUNCTION 
IS TR€ HFART of rue y 

SeMiCONOUCTOR t>IOO€^_^ 


HBf, IOOk/ 
Ur'S PCHY 
^ aolPf ^ 


7>-rvpe 
MUrePiPiy 
WITH HOLBS 


^H-TiPe MPTBiUPL 
f,wir// ececTA. 


UNO THiS *POT€NTffiL 

OTHBR eieCTfiONS /N rne 

fipTepipL THOM mum 


s, N-TVPe 


rHiS CFPeCT CHH as U$60 
TO CONUePT HH HLrePNHT/Hi 
CUeRBNT INTO H CURRB 

0 biooe PNO n CHPHCiTOK 00 
THE WHOLE VoB I 


‘p-H-' JUNCTION CPN Be 


THiS 

COM POP BO TO H HHTCH 


you 

SHOW / 


7Tfie eiecTPdfi^ 
CPH ONLY P^$S 
THRcucH iH ane 
PlReCTiON. ) 


i<7rrH€ Leo hi/u L/surr ^ 

CONUeCTeo THP 0 TH 6 R \NBY, W 
T>tOOe tH/Ll BiOCH . Ho Cc/RRSHT 


Wo liOHT/ 


R S/A/f- 
viRve, iH 
vpcTr My 

\^SiTsonl 


^IP you TURN Me 

j ROUHO , / yHiLL 
^ ONLY PHSS THe 
Neeer/ee HPtves. 
IT'S PS smPLe 
rs thpt! 


RLrexNRF/m 


f^fS LERVei US 
^,th the -PosiTive 
halves op the . 


voltr&f. 


y'lP IT IS Connected 
' TO R OtOOE) CURXFNT 
WILL ONLY FLOYY IN ONE 
T>IReCTION- NOT IN TRE 

other. 
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Lors of^ Diooes sen^ve /v 

MUCH TH^ SRt^B . ^LSPOTOR 
iNTfioouceo THe PHRHse 7>US Po/i 
TH€M (D/OO^J UN/i/eRSHL^ S!UCOn). 


^THiS is rue 

Type THHT we 
Will use wsr 
oFrei^. 


lA/e‘ MUST PO 


D.U^S. 

bl7 2.1} , Bf^/ZB, 
BB'lli ,Ba Z2Z^BR BIJ 

BB 3 /^ ^ BBX /3 f BB}J 6i 
IN^N iauiHB i 


ywArsoN/K 
At aiBNS€D\ 

•ptRScr 


IT HAPPeHl 


'you WILL 
J, WORK/f^O RS 
IN powee suppues^ 


KtMT UHOiK 

.ny NPif.'y 


f) tea IS fliso ft b/ooe. /r's 
CftLLeo f) L/snr e‘MiTr//<t(t 
ttiode,&ecf)(/$e ^ 

LtStfTS — 


^iNireab of 5/i!/cc/v>v 

SHe IS fipoo OF 
$f)uiuM p/^sefi/foe OR 
^LooK 'sps'sJ^ some OTnefi mreRm-j^ 
SLUSPMtl/. 


OOOoHi fiiby Are 
/^RLKiN^ R^our ne 
f HOW lOUfi-yf 


y^THHT 

e/v/fsies 

HeR TO 

eM/r 

Lienr. 


Leos 

yrae most 

6 Common 

7 Type. 


^SHB'S veRy T/CRL/SH , ffNO SHe 

ceu'r sr/fA/o BSiNe‘ coNNecreo 
THe WROHZr WHV ROUA/P . SHF , 
^ l>oesN'r L/ice HtSH uoiTHses, 
^ €/THeR,.. J -^- 


Lixe HNY or Hex 
SH€ axes OHS vurticu- 
LHP UOLTPSe. f.CV^lH 

\ Hex case, /rstcpp 

^ OF THe NORnPL 

^ 7 ) 


'SHRLl we 
reocH 

LeSSON'ii 


tOePjTRBHSi 


Ou^T one > 
Li Tree SHoci 
^ IS Moae 

M THOW t 

■ eHou^Pi 


y^OOOO,’. 

HI-HI-Hi 


y HEV a iH/iHii 
lioiNi;;- ON?!! 
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/%,^e MUSTHfive /> 
SVilTTlN^ He/H>tlCHe. 

, mmHAm! 


sou tHOULO £XPtJ9/N/N(r 

ro use us,. 


^OT PGSTROS US t 




WO NOW 


rn s?htt/n(t 
w stoes! 


noun 


lUfl-H/i-HMM.-- 
iNsre/io SPLIT- 
TiNii /f^ro 
HDLIIfS, TRUHSI^IU 
VIVWB lUTo 
— TO SHOW WH^T S 
IN SI OB H , 


BILL T^IOHT BHCK TO auS/NeSS . y 

hfooes cont/hn two secrioA/sCw^'^oH^J.) 
T/^ANStSToBS use THHee,, ‘ 


we CHN 5B /V-P^TT'^ 
(Nfser/i^e - Posmt/e -Nsa^Tit^ 


r^R 'P^N-P 

(j^oSiTue-HB&n TiVf- PoilTiy^J, 


we CHN THKS tin X -PHS 
vtcTUi^e TO see w hot's 
lA/s/oe Me. 



ooN'r aer ou^ teas M/xeo up^ 

(op rw/sreo)~ tr cpn ae tptpl 


eBCH Lee hhs its own 

NO Me PNO FUNCTtOH^ 
Hs SHOWN eeee. 


Pipe ooiNeo into /? 

|r r/A^y ^cHiP’p 

^ HS you CRN see 

Hepe, OF 

I THe THPee... 


/ NHTe youN SruPlP^^f>-HA 


tppcticrl DOKes: 

'z:zzr — 


IN SOMB WffSSj R rKRNSiSrOe IS 

Like TWO viooes • • • 


/we kBcews j 

'tHROUBI'I THe COL Lee- 
TOR RND H week control ^ 
siemt THRoui^H ouR&jjse 
CONSIN/He THtN > Ne 
^PROOUCB R STRONS j 
*\\Sie^NHl HT OUR / 


F Hev: HOW 
LONdf Oo 
H/tve TO NP/T: 


NOT 

eNOUSH 

«o.^v) 


WfNTfNS TOK r^V 


M&N/fL 
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' SfJHGN THE {/OLT/f^e Ofy/ TA/E JS/9SE /S ^ 

Hi^ ef^oc/^^ (q.?\/), soTH 
f=?Re’ r^nfseo - So current crn fLo\^ 
^c?A7 CoLtecroR TO eMirreR, 


i^e co/ie /n rll ^Smapgs 
^IZ€S - HeR€ /9Re /? 
few efPMeLes .. - 


SUFPfCieNT 
VOLT^^e ^ 

Co.?\/) 


\nHf*T\ 
ThiE ^ 


Jf RI UA/f VS 
MRRe sm 


^3r/ r i 
fi&ouT Tine 


VtHRT you XROiA 
WfV/CR Lea^ (S 
WRiCH f "^ON T 

WneM I 


IN TN/s h/ey, /V lA/eeK i/oirRse on rwe snse controls ^ 

STRO/va CURRENT TROM TNE COLCeCTOR • '7‘N/S /$ TN€ //^PoRTR/VT 
-Vo/NT PSOU T TRPNS/STORS / 


TNCse NR6 rne syntsols ^ 

■POP THE TWO Types OF TPPNStS 
TOR- TN^ onlv D/ffiepeNce /s 7wr 

O/R£CTioN OF TNE PRROW F/T 
£tniTTER(/T PO/NTS tN TNE D/RfC^ 
TioN OP rne cuxxeNrjy 


HELLO?,., WHFfr'S tNPT / 

not olepr ?//,.. pN eyPMPte?. 

^OH, //LL RtEHT, ^ 


Tz/pr WPS Res/, 
He SPVS / SHOULO 

De/voNSTppre 

TZie P/^/NC/Pi^* 

H€ suEoesrs 
u^fN/i wqree... 


the little PLU^ controls TNE flow 

INN TER FRONf TNE ^COLLECTOR'. WHEN Ct/Z^RENT^ 
PLOWS /N NT the 'SNSe' LT W/Li LNNL> ON T//E 
^LPNR^ PULi/NC- DOWN THE PLUO YOU 

CNN SEE,.. 


%0<JRC€ 


THIS PE/EM ITS /9 FLOW 
Of WRTER P/RON THE 
^COLLECTOR', the hMount 
. T>EPENDS ON THE 
\-L^Se CURRENT'. 


couecroR 


fCUdr 


\SPRin6- 




THE 'COLCeCTOK \ 
CUKEENr’ anp \ 

Bftse cunneNT' Both 
TLO\^ OUT Hr THe 
'EMITTER'. 


7c - CouecroR curxpnt 
Tar BOSE CURRENT 

iBz EMITTER current 

the tot PL EFTfCT 

/s simply: 

. TE = Tc-tI& ^ 


I3 WEPX 


J& STRONC 


Ic WBPK 


Ic STRoNLr 
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IN TNe f/jesr c/9S€, WNen rne 
cciJZJ^eNrjs ze/zo, we rz/^r rne 

TRANS!SrO/^ fS 'cur OPP', ON 

_ 'block eo 

f \NNeReAS IN rne secoNO rnd 
TN/ eo CAses /r /s 'coNOucrfNS^*, 
^npn rue couecroe cufieeNT eeACNes 
MA tiMUM L evel. 

'^ir h//LL NOT iNcee/fSe 
.•}NV puert^eR. “^ne 
TRe^NS/srot , 
\V/v Sf9ruR4rtv^ 


LpreR ON, you IN/Ll OtSCoveR 
TNRT t hr ve R aRfAT MANY 
ReiRrives. TH€Re nrc T/etO'^ 
eFFCcr r/iF/^sisTo^s 
Tppts) uniJunc r/oN tarn 

Si!ro//ccyjrs), “ 

^iSToeSj A NO A l^fHOLP RANSP 

Of: 'POI^BR -TRA NS /S TORS (7NOSE 

' ' AZe NY BlA J 

&izotF£^s!)~ 


[rMnnsrac, famuv RoRmPir 


AN OTHER WoRO THAT INF \NtLL 

use IS 'aruN'^ the 'current 

ISAIAI' OR ANjPL/FlCNrtON 
(p, 'SETA*, THE SECOND SETTER 
IN THE aREEK alphabet) tS 

USUALLY More than Too. 
TH/S SIM PL V /IEA NS THAT THE 
COLLECTOR CURRENT Will 
BE '700 TIMES S-REAT6R THAN 
the base CURRENT -^UNT/L 
THE TRANSISTOR 
SATURATES, OF 
COUR^^- 


THE TRANSISTORS THAT WE US€ MOST 
often AR^ what etEKToR HAS CALLSO 
TUN (transistor ,UNIYERSAL ,NP7V) AND 

TUP (transistor universal, PNP), 7H/S 
STANDS TOR 'ANY 
TRANSISTOR, NO 
matter what fTS 
OfFIC/AL NurnSER 
IS, THAT MEETS A 
PEW SIMPLE 
requirements* 


"HERE IS A ^ 
LlSr Of SOME 
Of the most 
common 
TYPES... , 


BUT 

there are 
Lots anp 
Lots more! 


TUN , 

CNPh} 

Be loj 
Be io9 
Be loe 


TUP 

(PNP) 

Be IJJ 
Be. 

Be /79 


he Be /SI L-9-^) 

h^ZofC-^S- Be 20V L-S~ EJ 
be (-8 - 3)\ 

Bc 3/> C-S-e) 3Zo(-i-2j 
BcBsoC-i-Z) 


ETC. 


ETC. 






RlSHT! RES/, YOU TAKE OVER PRoM^ 

7^7 here! 


^OK! /'ll e/VE YOU 
halt an hour ! 

bu t we've 
^ lp~T STILL Sot 
ftg^^SasIJiA A lotto 


ME ? WHY ME? 
You'Re NOT DO/NO . 
ANYTA/NS / 


YEi I AM ! I M\ 
^'ORO/NAT/N/rJ 




<5»^> — 
Ce-OLLY I < 
{^HE SEEMS ^ 
Cto TH/H/r 

Zhe's the 

s S/a Boss/. 


HiHfAilj 
































































































































TO Afe/vr/o/v TA/^r 
TH^J^e Ajj^e oTf/s^ ’^cT/i/E’ 
COMPOMSNrS, T/e/7/V-x -^ 

SlSTO£S . FOP /A/STA?NCe, ^ / 

thfpf'S 6PFP0PR VPIL(/6 ) ff 
“ rne /^MePfC^JP^s \ 

C/QLL N/n 'rc/sf' y i 


ruse !l( 

V^A)TCf/ YO(/£ 
Y L/9NaU/96e, 

I YOUN^ Ai/fA/. 


Ne tsN T useo t/e£Y opre^/ 
NOWPbPVSj Bur You CPJN ST/IL 
F/N£> ///>7 /U TV SeTS, 

OTHep om 7>iPces upe 


TNOie- 
\f4epe TH€ 
7>fiWS..f 


th€n th£R 6^ npe T>/ncs, rpmcs, 


ipsr Qur JYor Le/?sr, 

T^e 

C/PCu/rC/CJ* _ 


/TT. /9A/0 r^yp/srojej.~ 
rH£^ OFT-^U LOO£ JUSr 
LiPe TRPNSfSrOPS ! 


f Don V bslong ’ 
/N THfS book, 
BUT we*R€ suRe 
TO MEBT Ff£A/N 
/N T//e Turu/Ee. 


/non,lbt’s 6-e) 

.TN/N^S 
NI0V/K£- • . 




TKtFiC 


'thyrutcr 


k/e'^e 6-oANa ro srNPr 


. .. RISO DO /9 rSkY su/^s 
TNev'Rf NOT AYNPO 


Lev's STNPr ON 

crecu/r 2 . th/s , 

we weed: 


FEW /A/rrefsr/NO c/pcu/rs f/o^n. 
HLONO r//e h/F?y^ he \njll ... 


^ NNO 

T//ey Do /-/eip vou ro 

UNOePSTNNO INHNT's 

NNPPEN/NAf iN 
^^2 -—1 ELSCrRONiC 

/ CfPCUiTS ... 


n BBTTE/ty 

coNNecrop, 

Nip pes/STOP, Jt 
p Leo, N ruA/, Mk 
TWO 3SP 

^es/sroes 

P loojup/ui/ CNP^ 
PNo p 70k ppesET 
PorePno nerep . 


- 'too/J r/fo 1 / • mspn^ 

THPT TRe i/OLTRae ppr/fiO oe 

Tpe etco MUST be pr '/oujsi/optsi^ 

- ftc^o t 





//V Tp/s c/Rcu/Tj rue ppeser 7»ore 
Tyerep controls T//e BRfSurNest 
TNe Leo - NS we w/ll see. 
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... Oi/r rne c/^P/^c/rof^ for 

no\a/, turn TNe voreNrioMere^ 
T^f^ur UP, PN£> THe Leo W/U LI(tNT 




NOW, US/N^ ONM 's iJ9N, 

CPiN SEE THRT TN^ SRSE 
CURPeNT /S UERV WEPR -fT /5 
^L/Mfreo By 
rue riNo jsr 

RESJSTOPS. 


So MUCH POR THe 
BHse cuRReNr. 
NOW, rwf 
coccecroR : 




NOW cer's 7>Lpy rrouno 

WITH THE VOTENTJOMeTER 


‘RiOHT... EEHH... THe UOC- 

- \Tpae HcRoss the fR 

/f V RESISTOR WILL BE 

\\ ^ " 
ACROSS the 

* \^El>), /F the 
^^^\TPPHS/S r^>R fS /H 
\ spruRp r/oN ... 


/s e? T//^es\ 
^^^tfREPTER THHN 2R> 
y 2‘j//e trpns/stoR hpS 

/PMPl/flEO THE current! 
/T IS IN SPruRF^^OHy 

secHusF /rs <sh/n 


r>.. y. .. BECHUSe ] 

^ / THEN THERE 

'"‘^IVH/SENO l/Ol- i 
y THSe iPCROSS /T 

Ler's NOPE /r /s /n 

Sh to rnt/on! let 

me see rsfow ... 


., /6 SURE To BE MUCH 
MORE. THHN ^ 


)NfTH IT TORNEO UP TO MHX/MUM^ 
THE Leo LLENTS UP BRiONTLy, 
NOW, when we TURN /T POWN , 
WHRT HLiPPENS^ --- 


iN OPNeR Words , we a o prom 
snturhtjon 

(Tc Less THHN THe ep/N t/mes 
Zq, nnp PNe uoltrse set ween 

COLLECTOR fiNO EM f TTER-^Ce - 

almost EOUNL to oil) 
through /9 Ilnenr ' Rpuee 
(where Zc -finZs.PNO Vce 
Rises) TO THE cur-oPF 

(Ic - Zs ^ Om^, hnd Vce 


we NLi^e VNRLfD rue 

yOLTHUE NT POINT Ei FROM 
CJV DOWN TO 0!/, So THPF 
rne BHSE CURRENT NFS DRl 

FROM OJSMH FO OmA ^ 

WE TURN 7^ 

UP, THE CURREHT^^KK^^^ 
WILL /NCRepse^^KBj^^^ 
p&H/N. iE§^KSmjB^Kk 


FROLI P CERTR/N POINT ON, THE 
LED STARTS TO V/FJ. PS WE 
TURN THE PRESET DOWN FURTHER, 
we WILL REACH N POINT WHERE j 
THE LED aoES OUTZ _ 


"7^*- the TRmSfSTOK 

F /s 'c ur OFF', RHP No 

MORE CURRENT /$ J. 
■FLOWING THRO UCH i T^Q 


PND 3PCR 
PPPlN, Of COURSE, 


WHILE WE PRE pT/r, THiS IS PS 
s^OOD P TIME NS PNY TO PEMON^ 
_ ArRP TP' 

^ I cpppy cNF^ees 

^ /^T/WiS \ L9ND DiSCHP^LLES 

M fn ‘ \ CC7/76' ON, 

JL II n \ ceT's mount 

y y Nl 20Ul > 


C disconnect 
IrHe &PTTERy, 
I PND SOLDER 
/ /N OULL FRiEHD 
i pS SHOWN. 
(viPTCH HiS® PRO 
0 !) turn the 

PRESET UP TO 
V MHLIMUM. ^ 


NO, DON'r 

worry! 


HORSE- 

/ NoPe ? 
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- cor/f^€’cr r//£' . d/d N 

Vou Nor/ce MvrH/Na ? fT raoK 

F) L/rrL€ y^me ra/^ , 


/=?s vou CF^A/ see' 
/Vejee^ r//eieo 
L/ifurs au/re eu 

V 7=>OAA/r //V TF/f 

cui?i/e' 


/ ^ /^/90 ro 'I'V/F/T * c/v/yz 
T’A/e CePFiC/TOR HRl> 
CHRRG'EP SUFF/CieNrLV 
TO 'turn on* TN6 TRffNS/SroR, 


^ SiAFN WHEN TNF IFO 

l/fnts, rue cpppc/for 

ST/ll CNFRe/NP . /r TRRFS 
Rsour /S SECONDS FOR /T 
TO CHFReS RiCNT 
\ UP /N TN/S CFSf* . 


^ THE LEO LI ENTS 


h/F/r RBour PI Free N secoNos, \ 

rNEN £rp/ply turn the Porevr/o 

METER ^ RfENT DOWN. 


/r won'tE o our conPLerBL^ > 

UNFAl the i/OLTFEE NFS OROPPCP 
BELOW TNE'THReSNOLp* OF THE . 
TRFNSlS TOR (O.? U J. ^ 


ooN ‘t worrvS. 

(F ir tfkes\ 

MORE OR LESS \ 
i TAME THEN \ 
\ we SHOW HERE \ 

\ - these ore - \ 

V W/NOS ERE OUST 
\ P SKErCH, 

1 TO SHOW the 
!>;1 principle. 


Noth A NO wall 
happpen for h 
short taaie 
- THEN THE LEP 
WILL 6o OUT, 


let's TRY SOMETfAANO ELSE, 
we FDPeH CFiPH'Y j YOU SAi 
THE BRLEHTNESS OF THE Li 
NS You TUARAYEO THE 
POTENTIOMETER 
TO PNO TRO . 

NOW, HOWEI/ER, . . • 


/ chose F fOO/AF CFPFC/roR . > 
/F / HFO USED f/AF OR YOOhF, 
IT WOULD FLL HFFE HFFPEAAEP 
TOO (Suacrly you . 

TO see ... / 


FNO AF 

/ USEP lOPOOWNs. 
yocA woatP /loyr 
HRO TIME For 
^ ^ WAILk 
"F ROUND the 
S BLOCH I 


THIS CARCU/T OCCUPAES PFRT 
OF SECTION 3 OF the PRINTED 
CIRCUIT 30FR0. AT AS H 
'SaUNR^ - ^HYE LfeNEARH TOR \ 
TNHT CRN SE USED ROR 
FLHSHAN^ LAGAATS OR FS 
H SAREN* , _ 


...IF YOU TWtSr tr RFPADLy rO A9NO 
PRO VOU WALL FAAAP THFT THE 

S/?i<9MrNes5 OF rne ^°f„„rM,N6 

cnmae. Tf/e c/}poc/ro/? /5 sfioothi a 
rH€ VFiRvi/'/^ i/oiT^s€ PFOM Tffe y 
■pOTeNriOMere^. 


AYOW^ LET'S TRY SOA^ETHANF 
COriPLETELY ^AFFERENT, WE 
\NILL use THE TRFNSJSTOR FS 
H 'swatch' an this next 
CIRCUIT: IT WILL ae 'fu <sr 
NOTHfNEj HS FFR RS THE 

cua^reht is cohc ERNEOJ^ 


ONLY WHEN YOU TURN AT 
VERY SLOWLY, THE 3RLFHT 
NESS OF THE LEP WALL 

.Follow step, / 
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W/f TH/S , \He Ne€D 
H B/^TTEKy coN/yecToH, . 
Sw/rcH, H /i//y/HTUH€ iouo\ 
SPEH^E/^J 7'lHO ruA/S, P 
LEO, TyHO SSH ^^S/STOR%^ 
// y/c^ES/sTOP, Ti^0y7oA 
>N0 TWO 


By the h//?y: 
z>o/vT ivoRRY 
HBour rA/e 
exe/ct 

Tor r//e louo- 

6PEAP/CER-/9NV- 
’TA/ZA^E SerWFEN 

ss^. /?// 3 sn 

W/LL Do/ 



T\/Yo WiKes E/^e c/seo ro cot^jNEcr the Loc/pspEZf^eR to the &oprp ,the 

REST OP THE SO/fRP IH/U SE USEO LHTe/^ ON / 


i its 


tw 


j=re^ 




LPtreP OA/j h/e w/u Reriove rner^ 
HOR/N CUTT/HO THE/R LEO os ofp 
PAT THE QOHRO , THHr IHRV, THERES 
NO NEED ro unsoloer thepi (tr 
SR YES ORMRE/A/E the BORRO , OR 
BuRaZ/A/E /9 Oi/R PfNEERS /^.•• 


the TRRHS/STORS IN/U CONOUCT RnO 

block, p?LrcRA/RreLY. h///eN one /s 

the other fS i?PP* TH/S IH/LL CRUSE 
THE LEO TO TLHSH. 



S/NCE THE THO 'bESE RESISTORS * 
(R&1 RN/> Rsz)rre both the 

SRA7E l/RLUE, RND THE SR/nE 
RPRL/ES TO Ci RNOC2 ,THE TRRAf- 
S/STORS \H/LL sw/rcH ro rno 
TRO RT REEUCRR /HTERYRLS. 




/P You L/KE, You CRN P>L/9V 
rroc/hO w/th Some other 

\ZRLUSS. TOR mSTRNCE, CONNECT 
Pi i/K ?resistor /az prrrllel 
W/TH Rsf OR "PSI . OR CON¬ 
NECT R foo AZF CRPRCITOR 
RCZiOSS Cl OR CZ . don't 
WORRY, you WONT OH NR EE 
RNYTH/RO / I^ERHWH/LE', THE 
LOUOSPERZCER W/LL BE 

TICK/NO PWRV^^. 


OR A7RY3E 
ZOORE 

tock! 



OET RN /PER HON THE 

CUfT Works, lets i^/RSt 

UH/E THRT T1 is CONOUCT/NCr. 
W/LL CHHROE T/^P^^^^ ^ 

- UOLTREE RT THE BOSE OFTZ 

\ slowly RISE. WHEN IT RePCNES 

• THRES/YOLO yoltree op tz 
TI/J THIS rR/?/YS/STOR W/LL 

In/me /S coN/vecT6c> suDoe/zi-^ 
■y/eet//r^ coitecTOK ////^o 
,TTe/? ! rne Leo 



... a PULLS THE SHSE 
VOLTRCe OF T^ Down, SO 
TH/S THRNS/STOR COTS OFF, 
Now IT'S THIS CHPRC/TOR'S 
TUR/Y TO CHRREE , THROL/OH 
72 b 1 , UNTIL THE l/OlT/^aE RT 
THE BOSE OF Ti ZZER/H R/SES 
R30YE 0, 7K THIS TRRNSZST//R 
TC/ZZNS OH HER/H, T(ZRN/NC OfP 
Tz , RNO the LOttOSFERKER 

^ _ ooes 't ocrZ \ 

//HYD SO ON.,., 
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/A' OTHefZ VJOfiOSj ir IS fis IF ^ 

Our sksnfl i$ /? n/KruRe of ^ 
TWO i/OLT/ySFS : FN fltfrimft/w^ 
^OL TFFF OF ^ \/ 
TeFK -TO - 7>SFK - - A 


HOWFl/ER, THF Ce'NTRe L/NF FOR 1 
OUR SIREN TONE fS NOT OIF, /r IS 
F7IOWFV SerWFFN 0\/ END ^ 1/: 

^•5 V/ TFF S/ENFL SW/N(^S 

^ UP FNO I>OWN FIROUNb 
{( TN/S VFLUF, 


p^. .. FNO F D/RECr 

voltfo-f of N.S V. 
IF NSCeSSFl^T, FHF 
D/Fecr vOLTFoe cfn 
B>e STOPPED 3y P 
. cpppc/ToR, PS we ^ 

WILL SeE»a^^ 


y Y r^e 'postnve 
y PEPRS* ORE or 
p; pr^i> ree 

^NEPoriyE peeks* 
FPe RcruFLty 
OV- NOT N6FPT/Ve 
n r FlL / 


Sou CON oLSo USE me 
cipcair FOR seNOfN^ 
MORSE COOE. you CFN 
MOKE F V^y" W/TH F 
ViFCF OP spr/ffy Copper 
(OR BOY ONE, . 


5/ THE WRY, VOU CFN USE THIS ^ 

CIRCUIT PS HN pumaie 'cohti- ' 
lyu/ry resrepi unsolder rne 

SiWITCH, ^ PHIS TOUCH THE TWO 
_ _ I f LEHDS TO F SULS OR 

Fo p DIODE(som 
fiv rounpO. ^ 

m i f m ^ 

TONE, THE SUL& 

\ DIODE IS i 

/?L CONDUCTING, / 


YTHE TWO 
/ LENDS ro THE^\ 
/ S W/rCH FRE Now \ 
USED HS TEST ' 1 
/ ENDS, IF You Don Ti 
Hehr n tone... J 


^Snitch 

nmov^o 


... TOUCH THE > 
LCHDs Together to 

P MHRE SURE 
YOUR C/RCU/T, 

fJ^Wm IS work/hs-^ 


B€Fm 

/TRRowmo 

HtVRY THE 

huiaf 


X SPR/nCY copper 


THE MORSe CODE USES I ONE 
DNSHES HHD SHORT DOTS. WITH \ 
VRHCTfCe , YOU CON TRONSN/rSFTNffH 
ZO RNO Ho WORDS PER M/NUrE, YOU 
WILL HEHR IT EYEING USED ON 
‘"TV-J7 THE SHORT WHYES , 


SHOLL WE HHVE H LOOK 
tNS/OE ^ HIM, NOW? 


DI-DHH -^DDH DRH-^^ 
DH DI-DHH-DFNJ 


/? LOUDSPEYficeR coNs/srs OF F MerRL 'chfshs* (Ij, H 
MRS NET fz), RPR PER 'CONC'(3), RNO fi *VaiCE CoiL* (w) rffOT 
IS PIOUNTED a TUBE . THE TUBe /$ acOEP TO THE CENTRf 
OF the cone, RNJ> iT Sl/OES To RHO FRO fH THE NRONET, 


DEPENO/NE ON THE 0/RE‘C7i- 
ON OF THE current THROUGH 
THE COtL, tr /S E/THER 
Sucked /nto the nfonet or 
Pushed out, this moves 

THE CONE, CAUSING 

Y/SRHTKPNS /n the fir- 
WHICH WE CHN HEHR^ 


ye nust fndm/t thfit the 

CIRCUIT tNE HHVE NOW DOESnY 
MHK€ "THFIT much NO/SE , WE 
COULD "Do W/TH HN 'hmPLIFIER^ 
TO iNCREHSe THE 7>OWER .LET'S 
^ - - 'Bu/LD one/ _^ 
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THe 

POWER 

TRigNSISTORS^ 

N TL/f^NOTs 


y/ HE‘S 1>NP 
/ H NO I'nNPN. 
WE'Re Like 
OTHER 

TR/9NS iSrORS^ 
But much 
sTRoNaeR! 


<>HOVS OVER, 
SHR/NJP, THE 
B/E SOYS HRE 
HERE! 



WHEN wf Rentiy 
eet Eo/nE) W(r Heeo > 
H 'HEHT - SJNK* ro 
Cool us down ! 
thht's whrt this 

HOLE IS FOR, 




HSR THE mu /N 
THE SHOP-he'll 
TELL You f 


tS X 

/ WPET N10St\ 
f OP Ui LOOK \ 
LIKE, Sur THERS 
HRE OTHER 
UERS /ONS • 


¥/ew 


EEEHPH-^ _^ 


thhnk you for 

^ HSKINE‘-- 


LET Me think. 


HlL TRi TO 

etpch/h. 


EBHH... /r'S VERY 
SUM Pie, REHu y! 


/ HOPE. 


IF You gentle/YEN W/LL 
k/NOLY SHUT yOUR 
TR/9PS /... /CRN SHOW 


cu 

CE 

P 

RL> 

Rl 

R9 

Rio 


upF 

Ywyf 

laica 

Y.lKSl 
33/fA 
loo CL 
lOOCL 
Ik Si. 


3 TUN 

ry T/PZ^ 
r6 riPio 
O - PUS 
IL.C2 LOUO- 
SPCHKeR 
^\A/ircH 
MORSe kev 
^ATTepy 
CONNecro!^ 


8 


THE Power rnipl ie/er 
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THe Ftf^ST i,r/^dr€ COneS F/f^ST 


oc//^ Consists of 

TWO s rNoes . t/^st, (nf 

F voLTFae NN/Pi/f/ee. 


MFV / H9VB V0UR FTTFA/r/OA// 
we \NILL NO\N 2>/SCUSS 1 /NFFP^ 
opeFFTiON OF ff rFFNStsrop\ 


/. ../? s you MO V 
HF\re suesseo . it's 

TH/S B/T^ 


’THF' SeCONO /s \ 
H \FOL THSe BOLLOV/FK 
TNH F CHN 

oei/ueF 


(eoSH i , 
this STUFi 

sr/N/cs i 


' cuPifeNr th^n 
thf Flirsr $TAae. 


Fq%iqur/(! 


Ler Ffe 


> OUST H 

m/mutb, 
WHILE / 

. F/NfSH TH/S> 


ONNO({f TH/S 
/S eiFEN WORSE I 


TO LEHf/C POOTJ FOP P M/9X/NUPJ 
i/OLTH^ 'SW/NS* NT THE OUTPUT, WE 

MUST ’sms' rue coLcecTOJi to tsy. 

T/ioM Hene, sv^fi^s- stp i/u 

f)Nl> PoitUA/ ^IT. THe l/0^T/9^e' T)r 

TH€ aps€ /s ser by pnoki, 

p’vocTpee oivtPBR'. 

y _ f jy^ ffppHOX/MPreLY.J 


NOW, WHEN we PPPLW HN HLTEPHHT/N^^ 
VOLTHSB TO the /NPUr, THE OUTPUT 
W/LL SWiNa 
Fi/^OUND 


THE SHHJE cuRpenr 
FLOWS THPOUOH NS 
PNO Ru, Bur Rs /Sio 

TfMES LpP^FP BotMe 
Vi>Lr06€ /fCROfS fT /S 

ia TfTjES pi much: y 

i y 


T>oSirive /r^piu^^Rf 


WHICH LEHVES CfO- 
NU = SIF FT THE 
COLLECTOR . aasr 
INN FT THE , 

DOCTOR ORPCRFB i 


L/kE TH/S 


}^€4lori\f€ pe/9K 


NOW, iEr*s TRtce p Look n 
HT hMT*LfF/CPr/ON ! .peter 
PLL, TNPT!S WHPr ITS 
PLL psourl . 


(F THE 'S/ES ' V0L7PEE NT T//^ 
BPSE /$ iNRONE, TWO TH/NES 
CPN HPPPEN. EITHER THE' 
collector i/OLTPOE WILL BE 
TOO LOVU, So THPT THE 
NEERTH^E- EO/NE 


Post T WE 
pePK 


..y.^'^^^E/RSTjtL cLtna^ 
/ OOyuN PHD EXPLP/N 
the &PS/C /oep. PS 
Yol/ \n/ll see , /r's p 

MOST P ECU I/PR Wpy TO 
TREPT P SiENpL ! y 


PEPKS PRe FLprreNEO 
.^^X'CL/PPED*),.^ J 


WHICH 

SOUNISS 
. HORRIBLE, 


V ^^r^OR ELSE /T /S 

f TOO H/EH, So THPT ) 
Ifc the PoSiT/t/E PfPkS^ 
PRE CL/P/^O - WH/CH 
VOESN'T $CUN/> >9A/y BETTER, 


*CL IPPiH^ ' 'kllSi/Hi \ 
S€cr/oH ’ 


SPM€ ^ 
P PPL IBS FOR THE 

nebpt/ve siehrl. 

ir COMES our 
'R MUCH BlEEERt 
Vs^/Vd POSIT!UE,y 


y THE /NPUT S/ENHL 
^ COMES OUT PT P 
MUCH H/EHER LEUEL , 
But /r's uPStOE 
'Down ! 


j WHEH Ia/E SE//0 /N P^ 
I L/TTLE POS/T/Ue SKrNPL 
/T W/LL CO/NE out of 
THE PMPL/F/ER PS P 
/1UCH S/EEER HEEPT /J^ A 
sMqnpl , it /s 


FUNHV /SN'T fT 


-7 TH/S \ 

^ / wlSH\ 

/ Symbol \ 

/ REPRESENTS 

y LUCK 12 

PN / 

\PMPLfFfBR . J 

o.mSkk 
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SfiCtC, ro oc/^ rRf9N- 

S/STOR : TH€ L/rTLS THRT 

/$ BPPUSD TO The SBSe i^/ll 
T il so BPPFBR pr roe eM/rreR-Toe 

^ -^ _ R OOLTBCe B6ROSS 

CC — (L^ (ioort) [/BR/eS tNSreP, 
BNP so Poes roe cur^ 
ReNr... \NMtCB Riio 

Tloh/s throkcn Rc / 
TB/S Res/sraR fS 
fo Tfptes BS lBR4e, 
so Tfie sBne cur- 
ReNT S}NiNo e/yes 
B 70 T/Mes aR^BTfR 

i/OLTBSe, 

'bo! ir's PRV, 
fBT LB^t! 






the Br^PLiPiCBT/ON, OR l/OLTB^e 
OF TH€ c/RCCf/r fs eauBL ro rne rb 7to 
BerweeB /^c BNO 7?e. /N THtS CBS€: 

. _ yPC ^ 7000 


T PoN'r SET Mt^EP 
UP f THIS 'S ' /-S the 

iiTTLe ro po yttTH^) 
rne cuRRenr 
\jrHf rRBBS/S TOR . . 


/ NOW WE CBN ^ 


U PROCEED TO THE J 


1 1 SECONO STBSE / ) 

@ 




Hk' 

■> wS5?»ld 






THtS Sir SHBT 
th BPP/NS HGRe,, 


gv 


/^H/5 7 

/snV pitifHK 


SECOND 


Fiesr 


STRSE 


our 


iT/l6E 


Ft Hey pRovibe 
\noKe cu^KeNT^ 
we SHtye voltkj, 
To iNC^eose THe 




’^Brct/^^ 
, /rfrBese ’ 

'L/AteS JOtN, 
iN RGBLfTV. / 
0NLV SFPBRBreO 

. THen ro Sf-io\N 
WBBT €BCH 
TRBNStS TOR 


SfNCe TH/S SrBSE MBS 
B 'DC BJBS^ OF Si/BT f, 
THE CURReNT IN0U6P BE 
ENORnOUS IF THE LOUO- 
SPEBK'ER WBS CONHECTEO 
THERE. THIS /S WHV / 
TBCRED B- CBPBCiroR IN 
BETWEEN/ /r 3L0CRS 
THE DIRECT UOiTHCie.^ 


... BNO ONiy pbsses 
THE BLTERHBriHS 
(sisnbl) I/OITBSE 
TO THE LOUOSPEBKER 
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wneN / :7£?/A/ r^e' two > 
OUTPUTS, RS fN ReRi/rv, J iser 
TR/S o/s TOR T€0 St6NRL . 


ATV. 


liN'r funnv 
e ITHSR f . 


-^ TRe DOT rep i/A/e 

SHOhlS WHRT IT SHOULD BS. 


we nusT eL/HffNRTF 
THeSe FIRT BiTS 
(iDERD ZONES'). 


/there's N B/T 

NffSStNO //V the 
nfODLE^ 


RND 


the l/ttle c/rcu/t thrt 
I RDDED IRST /S R 'B/RS^ 
C/RCU/r, /T STEPS UP THE 
VOLTREE SET WEEN THE TWO 
SRSES, COMPENSRT/HE eo^ 
THE THRESHOLDS OF Ti/ HNJ> 
^ T'S... 


Hi/REPy(( 

/ T \H0RES i 


VOU CRN 
TURN ir \ 
UP^ HNO THEfF 
OPERP’^^ 
thb njoRSE 
REV. .. J 


thpt's 

muctf 

a errer. 


...TO THE POINT WHERE 

THEy erne oh the iTeese op 

CONOUCr/H(. . A T/NY S/EHPL. 


... AT THE /NPU7- IH/li 
NOW BE SUFPIC/eNT 
To TURN THEM 0^- 


3£'WARE, THOUEH! your 
RNPLIFIEP /S mope power fut 
HOW, AND you MAY A/HD THAT 
oTHeA peopte aet rather 

ANHoyeo..! ^ 


you CAN try to set 

THEM /NrefiESTfO, 
OR.. 

/F THE WORST CONES 

^ To, the wo/^st.^ 


However, oh balance : a ^ 

L U/^P OH MY HEAD, A &LACR 

eye , a cut cneeK a ho a sore 
T/N eeR... / thmr I’ve earned 

--- —FEW Minutes 

-U:>~T REST. TRANS/ 

\CAN TAtfOvER-y 


Fr6£Y0hy/^ 


T... You > 
'can run 
AS PASTAS 
You CAN I 


, 

-hTsaHo?! 


r^mm 

-rA&A^Qp 


IN THRT CRSE f THER^RRE SEUERRL 
\^SoLur/oA^s : you CRN turn Down the Sound^ 


OR ELSE ... \ 

. Sou CAN EtPLAIN that /T \ 

H WAS A USEPUL experience I 

/ AND THAT YOU LEARNED j 

A LOT... j 

Y OR ELSE... J 


^ /^-T /ZFD'T-TiX//: J_ 

( C fliwii 1 1_ [sssU^y o LJC£k r\ aN" LJC \ _ 


y AAA IN,' J 
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CLOT! 


■poR oNcej . 
; / cone 
^ RUNN/»f~ 
f)HD LOC^ 

-f 


TWIT ll 


You T^KS 
oue^... 
I've Heo 
eNoeee. 


neeLL Y 


WITH 

SI Cr 


IM 


Sorry, 'Rest. 


peeT 



/ don't m/nd rfnc//Ye oi/eR, &\ 
YYOW CRN / ? you've RCReRoyi 
exy^tRiNe/D 
eveRYTH/W6 



cone RA/o see' ' 

we &U/LT soneTH/A/e. 


AND WHAr HA IAS YOCI 
&eeH DOIN4, /YHY / 
__ f)SH? 


DO You neRh! TO SF/Y 
R THfiT ! DID RLL 
THE WORK?! 


> NOTHIN& 
J^USff^ClLy 
/ suppose- 


nneu 

eeea.. 

Vest 



q ^ 

. ro h^lp 
\ Sou etPLPi!^ 
I THthl^Sl 


ftNO TRftMSI 


j , 
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IF U 
VJILL 


THF 
/ fia 
CJl^C 
V0L7 
3M 
THe 

THi 

r — 

F/Oi 

TO 


C 

/ 



THe/ze's OUST oNEc/rrce 
B/r of- 

BUSess 


yi'r^ 

FO/iWDXi> TO TfilS--. 


-^■lOLC) OU I 
V^e'U eil/T you 
/? t4fNl> ( 


VlDTCHl jm 


H^five 


TftKS IT eosy, 

^ Rest' _ 


-pLeoso, 
coit^ voh//\/: 


<rNNN 


U]Uir s<iY 

^ jO®p8Vf 


THE end 


THTtr's Ho^u we Deei w/re 
'TMe Mvsre/?/es of etecTRoNiCS'. 


THIS rs THB F'NP OF OUR 
STOR^ — RUO TH6 SFOU^FUNEr 
OF R (^RFRT HO&SSfl ^ 


EtS WF Sffr fN 

T-QTURF BDVeNTURFS ^ 
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